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225,000 cu yd of Sandstone 
Gets the “Old Heave-ho”’ at Sutton Dam 
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Partial view of a Falfurrias 








pee 


gas plant showing four of eight Staynew air-intake filters 


that are effecting spectacular economies in maintenance costs for La Gloria Oil and Gas Co 


Filters Function Four Full Years Without Maintenance 


In 1952 the Falfurrias, Tex., gas plant of La 
Gloria Oil and Gas Co. substituted two Staynew 
air-intake filters for conventional oil-bath filters 
on two gas-engine-driven, natural-gas com- 
Pressors 

Iwo and a half years later the pressure drop 
through the Staynew filters had increased only 
to Where it equalled the pressure drop of an oil- 
bath filter “mediately after an oil change 

Air resistance was not vet enough fO Warrant 
cleaning. Therefore, La Gloria left the filters 
alone for another 19 months before deciding on 


an overhaul. 


PROTECTOMOTOR — 
——15 mt on 


Oil-bath filters by comparison had required 
an oil change every 10 months, each change 
calling for 60 gallons of oil and high labor costs 

\s evidence of its satisfaction with Staynew 
filters, the company installed four more in 
19S4, another pair in 1955, and an additional 
three in 1956 to replace the last of the oil-bath 
filters 

[he ethiciency of Dollinger Staynew filters 
actually increases with use. So why buy filters 
that require rigid maintenance schedules? Let a 
Dollinger representative show you how to save 
time and money with Staynew Intake Filters, o1 
write for Bulletin LOO. Dollinger Corporation, 

7 Centre Park. Rochester 3, N. Y. 
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LIQUID FILTERS e PIPE 


d COLLECTORS e DRY PANEL FILTERS e SPECIAL DESIGN FILTERS e VI 


HIGH PRESSURE FILTERS e AUTOMATIC VENTILATION FILTERS TURAL GAS FILTERS e SILENCER FILTER 
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Makes LIGHT WORK 
of HEAVY HAULS 
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Wherever water or materials in suspension 
must be moved, you can depend on NAYLOR 
Spiralweld PIPE. 

This is the one light weight pipe with the 
built-in strength and safety to take care of 
heavy-duty jobs. NAYLOR’s exclusive lock- 
seamed-spiralwelded structure makes the dif- 
ference. 

For easy connection, specify NAYLOR one- 
piece Wedgelock couplings . . . the quick and 
easy method for assembling large diameter 
pipe. 

kor complete details in capsule form, write 
for Condensed Catalog No. 59. 


AYLOR 
PIPE Gyan 


1245 East 92nd Street, Chicago 19, Illinois 
Eastern U. S. and Foreign Sales Office: 60 East 42nd Street, New York 17, N. Y. 
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ON THE COVER 


HE VIEW on this month's cover is 
Ah Brookhaven National Laboratory's 
giant new proton synchrotron - world’s 
largest and most powerful machine for 
study of the atom. The 840-foot diam- 
eter circular structure houses the mag- 
nets for the 25- to 30-billion electron volt 
accelerator. On the right, astride the 
tunnel, is the target building. On page 
“26 is shown a cross-sectional view:of the 
tunnel during construction. The device 
is expected to be ready for use this year 


and will cost an estimated $25 million 


Compressed Air 
Magazine 


VOLUME 64 NUMBER 1 


Founded 1896 


January 1959 


FEATURE ARTICLES 


Page 10 


New Power Scheme At Niagara’ R. J. Nemmers 


The Niagara River packs more power in its short 36-mile length than 
most rivers many times its size. That power is more highly developed 
than elsewhere, or will be when current work is completed. The 
salient features of the project are listed and the description includes 
some data about line-hole drill rigs developed for the job 


Better Service To The Customer 
Good customer service, to a utility, means more than insuring ade 
quate supplies of the given commodity. It also requires prompt atten 
tion to requests for service and to discontinuities that might occur 
Air power helps one gas company meet these needs 
Lnion Dome Peter Sleight 
The principles of the geodesic dome have been applied to a remark 
able repair and service structure owned by Union Tank Car Com 
pany. Located near Baton Rouge, La., the building reflects a new con 
cept of rail car maintenance practice. The design provides for faster 
more efficient flow of cars and material! through the various recondi 
tioning steps than previous shop structures 


. . 7] . . . . 

Air Isolation Protects Fragile \lissile Parts 
One of the most common uses of compressed air is for cushioning 
shocks. It's now been put to work soaking up the grueling impacts of 
modern day missile firings 


\-15 Rocket To Carry Own Atmosphere 
When man finally jumps into space, he will have to take along his 
own atmosptere to survive. A preview of this will be in operation 
when the X-15 rocket reaches out to the fringes of space 


3-D Model Kit Helps Design VMiachine Tools 


The do-it-yourself fad has spread toindustry. In the case at hand, it 
involves the use of 3-dimensional models of machine tool components 
to aid designers 
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lous ABOUT THE GARLOCK 2,000 


“MIRROR-FINISH” 


ON GARLOCK METAL PACKINGS 


... provides positive sealing at no extra cost 
Floating Metal Packing 
. a : — ' ’ ; ~~ : Sets are designed for use 
Now all Garlock Metal Scraper and Packing Rings have a surface finish of on reciprocating rods of 
. . ; : , air end gas compressors 
10 micro-inches or less! And flatness of the rings is measurable in light steam and gas engines 
} ri: Available in either solid 
bands; which means a more positive seal between ring and groove. This om er enibeess Gecien 
. ’ ’ “ Solid vp d ign tly 
exclusive Garlock advantage has been made possible through improved janine oS sek canines 
manufacturing technique and is offered to you without additional cost. pressures to 30,000 ps 
Garlock Metal Packings with the exclusive “*‘Mirror-Finish”’ are another 
part of the famous “Garlock 2,000"... two thousand styles of packings, 
gaskets, and seals for every need. The only complete line. That’s why you Garlock Metal Packing 
. . Rings of graphitic cost iron, 


bronze, carbon, bokelite 


get unbiased recommendations from your Garlock representative. Call 
ond babbif are precision 


him or write for Metal Packings Folder 3888-9. made to exact specificc 
tions of size and finish os 


suring maximum efficiency 
THE GARLOCK PACKING COMPANY, Palmyra, New York 


For Prompt Service, contact one of our 30 sales offices and warehouses throughout the U.S. and Canada, 


Packings, Gaskets, Oil Seals, Mechanical Seals, 
Molded and Extruded Rubber, Plastic Products 
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O help industry fill its power needs, GM Dhesel engineers 


have developed the most comprehensive power concept 


a We 























“V" and “in-line” engines with it 


First. the new Series $3 Diesel 


and “‘in-line’’ engines—1s 


comprising four basic “V™ 
a smaller, more compact version of 


since they pioneered the small 2-cycle Diesel 


Using only 3 cylinder sizes, they have more than doubied 


the number of basic engines — vastly increased the horse 


power range — yet maintained the tamily relationship and 


parts interchangeability tor which GM Dhesels are famous 


i, , >povbo lt 
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Eachengine teaturesthe ultimate in compactness 


hieh efficiency, duravuiuy and inexpensive maintenance 


Basing their design on that of the versatile and capable GM 


Series 71 Diesel, GM Diesel eneineers have created 8 new 
basic “VV and “in-line” engines which will add vastly new 
power coverage to the present Series and 110 
a: 
ue a. te en oO ’ —_ pe Y 
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the famous 


Here, at last, in the Series 53, are Diesels which cover the lower 
horsepower ranges as never before. They hurdle the barriers 
which have limited the use of Diesel power in a whole host of 
applications. They offer new opportunities for Diesel power to 
farmers, boatowners and industrial users by making available 
GM Dhesels particularly suited to their needs. They will pay 
take 


for themselves amazingly fast when they over from 


gasoline engines. 
*V-71" widen the 


power range of the “in-line” 


Four new engines complete the additions 


71 Serres—set new standards for 


low weight and small size per horsepower. These “V-71"’ 
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"3-71" 


P. Si to 118 HP. 


NEW 
“4.53” 
51 to 130 H.P. 


“4-71"" 


69 to 167 H.-P. 


NEW 
“6V-53"" 
76 to 195 WLP. 
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; with its proved ‘Jimmy’ Diesels 


basic **V” 
t version of 


*r the lower 


he barriers 


1Ole host of 


el power to 
1g available 
ey will pay 
over from 


widen the 
indards for 


“se “Werk 


engines bring far more power than ever before possible to 


the big brutcs of the construction, mining, petroleum, logging 
and marine industries—up to 1650 H.P. when turbocharged 


Production has started and complete programming has been 
established on all new engines. Non-turbocharged engines 
will be available first, followed later by LTurbopower models 


to complete the power range 


So-— now more than ever betore, it pays to standardize on 
GM Diesel power. For whatever you want a Diesel to do, 
there's a GM Dhesel to do it tor you—taster, better, at less 
cost. Truly, here is a whole new concept in Diesel power! 
the All-Purpose Power Line. Get the full story by writing 
GiM Diesel, Detroit 28. Michigan 
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20 to 1650 ‘Pin only 3 Cylinder Sizes) 


DETROIT DIESEL ENGINE DIVISION 
GENERAL MOTORS, DETROIT 28, MICH 


ENERAL MOTOR ESE MITE 


Parts and Service Worldwide 
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A “JIMMY” DIESEL 
for every power purpose 


20 to 1650 H.P. in only 3 cylinder sizes 


NEW SERIES 53 -————— 


—smalier Diesels millions can use 
2,3, 4and V6—20 to 195 H. P. 


A scaled-down version of the famous Series 71 GM 2-cycle Diesel—identical in design 
principles—the new 53 Series incorporates the time-proved features of patented GM unit 
fuel injection and uniflow blower scavenging in more compact, lightweight units. These 
spacesaving engines open up whole new fields of Diesel usefulness in trucks, buses, and taxicabs, 
in marine service, as well as in tractors, generators, loaders, lift-trucks and many other types 


of industrial equipment. 


SERIES 71 “IN-LINE” -—— 


— the versatile, time-proved economy Diese! 
2,3, 4, 6, Twin 4, Twin 6, Quad 6 — 33 to 1008 H. P 


Never, in industrial history, have there been Diesels as versatile and capable as the Series 
71 GM Diesels—built in a wide range of Fan-to-Flywheel, Package Power, Torque Con- 
verter, Generator Sets, Economy truck engines and Turbopower models. And, because of 
GM Diesel’s unique power concept—a family of engines featuring unequaled parts inter- 
changeability—these time-proved “Jimmy” Diesels become even more valuable as key 
components of the GM Diesel All-Purpose Power Line. Today's “71” engines incorporate 
the results of 20 years’ continuous improvement 


NEW “V-71" 
—higher horsepower in smalier, more compact units 
V6, V8, V12, V16, Twin V12, Twin V16--112 to 1650* H. P 


The new V-71 “Jimmy” Diesels are a further dramatic illustration of GM Dhesel’s mighty 
rounding out the All-Purpose Power Line—yet retaining the GM 
Here are engines destined to give you a 
Diesels that boast 


new power concept 
family relationship and parts interchangeability 
better investment-earnings ratio than any you have ever had before 
the ultimate in compactness, light weight, high efficiency, durability, inexpensive mainte 


nance and parts interchangeability 
*Turbopowered 


SERTES 110 


a favorite on heavy-duty jobs 7 - 
6-110 and Twin-6-110—160 to 670 H. P 6-110 


Renowned for its ability to get big jobs done faster at lower cost, the GM “6-110° has 


stepped in and taken over thousands of jobs for every kind of business—done those jobs 


as never before—greatly expanded the usefulness of Diesel power. Built in single- and 


multiple-engine units, the Series 110 engine ts available for a wide variety of heavy-duty 


applications in earth-moving, oil-field, railroad and marine equipment 


GM Diesel 
Detroit 28, Michigan 
Send me detailed information on new GM Diese! All-Purpose Power Line. | am interested 


in new Series 53 ( ), Series 71 “in-line” ( , new V-71's Series 110 


NAME TITLE 


COMPANY 


STREET ADDRESS 


CITY ZONE STATE 


in Canada: GENERAL MOTORS DIESEL LIMITED, London, Ontario 


**4-53''—51 to 130 H. P. 


‘@ 


P. 


“B8V-71''—150 to 334 H. 


160 to 335 H. P. 


DETROIT DIESEL ENGINE Division 
GENERAL MOTORS. DETROIT 28. MICH 


in Canada. GENERAL MOTORS DIESEL LIMITED London Ontario 
Parts and Service Woridw:ide 


Specifications subject fo change without notice 
Litho U S a 





TWO WAYS TO SPEED 
PIPELINE DRILLING 


HYDRA-BOOM DRILL RIG 


Two or three Ingersoll-Rand Hydra-Booms side mounted 
on a tractor, make a pace-setting trenching rig that’s hard to 
beat where the terrain is bad and the going is rough. Heavy- 
duty hydraulically operated booms quickly and positively 
position the drills and the hydraulic extendable boom fea- 
ture spots the drill tower at either side of the trench. Abso- 





lute and rigid control of hole spacing and direction means 
more rock broken per day. When the trench job is big 
enough to justify a tractor mounting for drilling only, you 
have a real high-production pipeline drill rig. A Dependable 


Gyro-Flo rotary compressor completes the unit. 


DUAL-DRILL RIG 


When the terrain is not so rough and the tractor cannot be 
tied up for drilling only, the I-R Dual-Drill rig offers econo- 
my and efficiency for fast pipeline work. The Dual-Drill rig 
is also advantageous when the right of way is narrow. 
Mounting two heavy duty X71-WD Rock Drills, the Dual- 
Drill rig sinks two holes at a time with all controls at the 
operator's fingertips. The two FM-4 Drill Guides, mounted 
on a rugged, welded steel frame, are available for 8 or 10 
ft. steel changes. Built-in air line lubricators, centralized 
controls and air-powered piston type feed motors contribute 


to faster, easier drilling. 


For complete information on either of these 
cost-saving pipeline drilling rigs, just call ’ Iger.so oe ATI 


your nearest Ingersoll-Rand representative. 11 Broadway, New York 4, N.Y. 
A Constant Standard of Quality in Everything You Need For Drilling Rock 
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LEWISTON POWER PLANT 


New Power Scweme At 


The 1950 Niagara water-use treaty between the United States 
and Canada allocates more water to power production 


from the Niagara River. 


will claim this country’s share. 


R. J. Nemmers 


HicN the first man of engineer 
Niagara 
took 


around to 


ing bent gazed at 


Falls. it 


him to get 


probably very 
little time for 


thinking about a way to convert the 
rushing masses of water into some form 
of useful power. Serious thinking about 
developing a part of the total 8,000,000 
hp of potential energy at the Falls has 
vccupied men’s minds for almost 2 cen 
tumes: action on these plans has occu 


their hands since 1806 when the 


pied 
first diversion canal producing mechan 
ial power was constructed 
hat early development attempt used 
tremen 
Hand 
irts were 


he 


no more than a few feet of the 
dous total head of water available 
drillers and horse-drawn muck « 
utilized in building it Keissentially t 
same methods were used 75 yvears later 
electri 


in the construction of the first 


The New York State 
Power Authority's $700 million project 


yenerating plant Then, in 1897, a 


scant 18 years after the Edison electri 
lamp was developed, the first high-head 
power plant was built by 
the Canadians at ‘Twelve-Mile Creek. 
When installed, a total of 10,000 hp was 


latest 


hvdroelectri 


developed In contrast, the 
scheme to develop power from the drop 


Lakes 


for the expenditure of about 


Ontario calls 
S700 mil 


between Krie and 
million 


latest 


lon. the removal of almost 30 


cubic vards of earth and rock by 
drilling and excavation methods and the 
500,000 cubic vards 


7.000.000 


placing of some 


of concrete iuncluding about 


tons of avyvrevates 
\ net head of 


in driving matin turbines of 


}:00 teet will be utilized 
600,000 hp 
total name-plate rating’, which in turn 
vill drive yenerators rated at 1 G50 000 
the water 


kw \ second plant. utilizing 


NIAGARA 


head to be created by 
reservoir during off-peak hours, will gen 
erate 336,000 hp to provide 240,000 kw 

‘lhe that 


made available by the Power Authority 


pumping to a 


amount of will be 


power 
project seems incredible to most people 
who view the Falls only from the stand 
Nevertheless 
l'nited 


point of its scenic beauty 


when work is complete, the 
States and Canadian generation of power 
from Niagara, on a firm basis, will be 
almost half the estimated total 8,000,000 
hp available. In contrast, Hoover Dam 
has an installed capacity of 1,742,000 hp 
this country’s only 
kilowatt 
that of Niagara is the 


1 079.2290 kw Further 


As a matter of fact. 
river svstem having a output 
greater than 
Columbia. with 
more Niagara Ss power 1s concentrated 
ina small area as compared to the fat 


flung dams of other river svstems: her 
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length is but 36 miles as compared to 
1400 More half of 
Niagara’s drop ts confined to a 5-mile 
the Fails, 
within this area that her potential power 
The 


that makes it all possible, of course, is 


(Columbia's than 


stretch including and it is 


is most highly developed thing 
that the river is made up of the discharge 
of four of the Lakes, 


248 000 miles of 


draining 
[ nited 


(;reat 
some square 
States and Canadian lands 

the asked 


questions by laymen when they hear of 


One of most frequently 
the development work now going on has 
to do with its effec. on the scenic wonder 
of the Falls. The answer is simple the 
current detract 
the the 
cade, it will help to preserve it in years 


Studies that 


work not only will not 


from esthetic quality of cas 
indicated 
the 


Falls has been approximate 


to come have 


the rate of recession of Horseshoe 


(‘anadian 


ly 2.3 feet per year since the turn of the 


century As geologic time goes, it 1s 


thus apparent that left alone the famed 
Falls would soon recede all the way to 


Lake Erie. A 


that would happen, the American Falls 


considerable time before 


would be left high and dry and the cas 


cade would degenerate into a cataract 


The diversion of some of the rushing 


waters to power production wil! thus 


slow the rate of recession In addition. 


an ambitious program, aimed at more 


equitably distributing the water not only 
the 


hetween American and Canadian 


falls. 


largely 


now 
told 
Ina series of arti les beginning in © OM 
Ark Mac November 


continuing to the most recent 


but across their brinks. 1s 


complete This story was 


PRESSED AZINE In 
19237 


one 
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ra 
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TUSCARORA PUMP-POWER STATION 


in September 1955. Other articles have 
told of the construction of Canada’s Sir 
Adam Beck Station Nun: 


ber pointing remedial 


(;enerat ny 
out various 


works undertaken in conjunction with 
the building of that power plant 

| he current powel! project Is umed at 
the United half-share 
of the water that the Treaty of 1950 per 
‘alls 


PTVITVITUl IT) 


claiming States’ 


mits to be diverted from the k Lhe 
treaty calls for maintaining a 
round-the-clock flow of 50.000 cfs 
the brink 


tourist 


over 
During daylight hours of the 
April through October 
the least 100,000 
The the 


split equally for purposes of power gen 


Season 
flow is to be at cts 
remainder of water is to be 
eration between the two countries with 
the exception that Canada receives an 
extra 5000 cfs for waters that she diverts 
into the Lakes system for that 
the 
engineers estimate that there will be an 
of 50,000 the 
United States for power generation. The 
full 50,000 cfs cannot relied 
upon, flow 
of the 


twice 


purpose 


lL nder international agreement 


average cfs available to 
always be 
however. For example, the 
been so low at least 


30,000 cts 


river has 


that less than would 
have been available under the terms of 
the 1950 ‘Treaty 

The flow of 
much because of 
of the (;reat 
stream 


feet at 


the river changes not so 
variations in the level 
Lakes 


actually they 
but 


four that feed the 
vary only 1 to 1.5 
the most rather 1s due to a 
winds tend 
the 
Depending on 


the 


quirk of nature. Prevailing 
considerable differences in 
Lake Erie 


whether thev are from east or 


the the N 


to create 
level of 
west 
AVHTA can 


level at mouth of 





feet. the 
the water at 
the lake 


ideals of all 


fluctuate ; LI¢ is 4 to 5 
winds serving to “pile-up” 
the other, of 


the 


One end qi 


(one of designers of 


hvdro works. of course. is to assure as 


nearly constant a power supply as pos 


sible. or at least. fo time variations to 


COT espond with fluc tuations in demand 
‘This 


portant 


has played an 
the 


consideration im 


role in the cesign of new 


Niagara power scheme. The situation is 


essentially one in which more water 1s 


available at night, during periods of 


lowest demand, than during the day, 


industry makes ita heaviest calls 


kilowatts 


when 
for Accordingly, the design 
ot the plant calls for storing the excess 
flow at night ‘and on weekends) for use 
in the daytime, speaking in very simple 
terms. A portion of the nighttime supply 
is to be used to generate power that is 
used to pump still more water into the 
20-billion-gallon ‘Tuscarora Reservoir 
During daylight hours, this water 1s re 
amount of 


the 


leased, generating a certain 


back to 


area above the main power plant, and, 


power on itS Way forebay 
joming whatever daytime water is avail 
able, falls 


the main power plant 


through the penstocks into 


The essential features of the scheme. 
intake works above the 
the 


a combined motor-pump, turbine 


then. consist of 
falls 


plant 


waterways leading to power 
yenerator tac ility for handling and utiliz 
ing stored water; a reservoir and appur 
tenant control, pump and generator fac 
ilities; and the main power plant includ 


inv the forebay area, penstod ks. Sswit« h 


ny vards, ete 


| he intake structure 1s to he located 


1] 
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The two rigs shown in these illustrations team up for etffec- 
The 2-drill Ingersoll-Rand line-hole 
unit at the left puts down two 24%4-inch holes between each 


tive line-hole work 


J 


about 3 Falls and will 


miles above the 
consist of two reinforced concrete, wide 
harmonica-type 


Water will be guided 


mouth, 
840-foot length 
to the intake by an upstream wall 500 
feet long, as well as by the 
Buckhorn Island Training Dike, a 2000- 
rock fill Also in 


is extensive excavation of over 


so-called 
foot-long structure 
volved 
burden and rock from the river bottom 
upstream, and 500-foot-wide channeliza 
tion of the river bed downstream, from 
the intake structure 

Flow into the intake will be controlled 
intake 
wide by 67 


gates, approx! 


feet 


by vertical-lift 
mately 49 feet 
In addition, emergency stop logs of the 


high 


same size can be utilized in slots pro- 
vided for them.) The fixed hoists for the 
control gates are housed in an above 
ground structure measuring 55x26 feet 
and rising 96 feet over the intake. 
Construction the intake its 
being done by Merritt-Chapman & Scott 


work at 


under a general contract amounting to 
$65.962.254. Part of that contract also 
concerns the construction of a 8000-foot 
portion of the conduit waterways sys- 
next to the intake 


tem immediately 


12 


structures of 


LINE-DRILLING RIGS 


On the MC&S jok, unclassified 
excavation will amount to some 7,500,- 
000 cubic yards. Work Section Number 
2, which comprises 9000 feet of the twin 


works 


conduit structures and slightly more 
than 5,000,000 cubic vards of excavation, 
was awarded to a joint venture consist- 
Balf Company, Savin 


Winkleman. Bid 


ting of Edward 
Brothers and DD. W. 
price was $37,366,805. 

Work Section Number 3 
about 5600 feet of the conduit, calls for 
4.500.000 cubic 
and is 


comprises 


the excavation of some 


yards of unclassified material 
being done by a joint venture consisting 
of Gull Contracting Company and L. G. 
DeFelice & Son at a bid price of $29,- 
861.840 

The twin-tube conduit section of the 
waterways measures approximately 22, 
000 feet in length, and the tubes are to 
be set in bedrock on a line ranging from 
85 feet to 155 
The horseshoe-shaped tubes are of re- 
46-feet 
They are being 


feet below the surface. 


inforced concrete construction, 


wide by 66-feet deep. 
constructed by the cut-and-cover meth- 
Fill required for covering is 


od. not 


to be used in part in the construction of 





pair of 6-inch holes drilled by the double-ended Drillmaster 
shown in the other view. The 6-inch holes are spaced on 
5-foot centers and are 100 teet deep 


the reservoir, and in part as fill for the 
construction of a highway the 
Niagara Parkway approach to the Falls 
proper. Work Sections 1 through 3 
all of the the 
portion. 

Water emerging from the twin tubes 


new 


cover work on conduit 


will pass through a transition structure 
into an L-shaped open canal which in- 
cludes the Tuscarora Reservoir fore- 
bay afterbay, the structure 
leading to the main 
plant forebay and the Lewiston forebay. 
Most of the work on this phase of the 
operation is covered in Work Section 
Number 4 which calls for the excavation 
of some 9.5 million cubic yards of earth 
and rock. itself 
will encompass a 2600-acre plot on the 
high plateau mile from the 
Lewiston power plant and the river. Its 


transition 


Lewiston) power 


‘Tusearora Reservoir 


about 1 


construction calls for the placement of 
some 3,800,000 cubic yards of rock fill in 
the surrounding embankments, the re- 
moval of about 700,000 cubic yards of 
overburden and rock from the reservoir 
itself and the handling of almost 2,500,- 
000 cubic yards of earth for the embank- 
ments and for the compacted bottom of 
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Work is being done under 


a $31,855,000 contract by a 


the pool area 
pomt ven 
ture firm, ““Channel Constructors,’ con 
sisting of Peter Kiewit Sons’ Company. 
Morrison-Knudsen Company, Inc., Per 
ini Corporation and Walsh Construction 
Company 

‘The ‘Tuscarora Pump Power Plant, as 
indicated, will force water from 


the 


we have 
the 


during 


waterways canal into reservoir 


1 


perioas when water SUpDpIy ex 


ceeds demand. ‘The water will then be 
released under Opposite conditions, gen 
flows back 
The 
are of modified Francis-type and each of 
3400 cts 


erating power as tif into the 


waterway system pump turbines 


the twelve units has a rating of 


as a pump and 28,000 hp as a turbine 


The motor generator units are rated. as 


motors, at 37,500 hp and, as generators, 
at 25,000 kva As pumps and motors the 
112.5 


vyenerators 


units rotate counterclockwise at 


rpm: and as turbines and 


clockwise at the same speed. The con 
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tract for the 971-foot-long and 145-foot 
high structure has been awarded to the 
joint venture of The Arundel (Corpora 
tion, L. E. ‘The 


Hunkin-Conkey Construction Company 


Dixon Company and 
at a bid price of $39,834,292 
Plant 


Thirteen tur 


The Lewiston Power will be of 


the semi-outdoor type 
hbine-generator sets, each prov iding 200 

000 hp, will be installed at the foot of a 
like 


penstocks 24 


number of concrete-encased steel 


feet in diameter and ap 


proximately 480 feet long. Power is to 


be produced at 13.800 v and relaved to 


the forebay 
115.000 
‘The 


rece’s sed 


the switching vard near 


where it will be 


and ?30.000 wv for 


stepped up to 
transmission 


power plant structure will be 


sheer walls of the gorge’ an 


that 


into the 


operation requires the removal of 


an estimated 9.75 million cubic vards 


rock The facility, 
USO OOD 


of earth and itself 


will require | barrels of ce 


ment and 60 million pounds of reinfors 


it will be 


from the 


I840 feet long. 376 
deck to the 
all depth 


ing steel 
high 


1 uilr we and 


intake 


eet 
will have an over 
of 5d5SO 

The 
iwarded to 
j 


record 


feet 
contract for the power house was 
Merritt-Chapman & Scott 
single-con 
Awarded 
contract” pre 
196? 


for a single-contract 


tracto}! price ot SUS Pad Sad 1O8 


February 10, 1958, the 
vides for completion by July 1, 
Be 


aTCA 


the construction crosses an 


1st 


extensively used hy railroads. 
LTANSMISSION lines. and homesand 


$5 500.000 1s 


Streets 


businesses, almost being 


spent on specific relocation and clearing 


Buffalo 


Patterson 


projects alone. A joint venture 
Klectri $ 
kimerson-Comstock 


94,042, 


orporation and 


(Company) has re 
for the re 


W. J 


“ons has received a $1.767.49]1 


ceived a 5O contract 


location of transmission lines 


Irwin & 


eontract for the relocation of some 42 


homes, including the general develop 


ment of an SO-acre subdivision in which 


1 





There are literally hundreds of rock drills currently in use 
Besides the specially-built line-hole 
rigs and self-contained primary blast-hole machines, craw- 
ler-track-mounted units also handle some line-hole drilling 


on the Power Project 


the displaced residences are bemy re 
located S. « 
$159,121 


struction of a haul road for moving the 


(;roves & Sons has a 
contract calling for the con 


houses from their present location to 


the new one. ‘These are in addition to 
extensive relocation works incorporated 
in the major construction contracts 
With the vast amount of rock work to 
be done on this job, it is perhaps natural 
that 


niques have been realized 


some innovations in drilling tech 
Line drilling, 
for example, has been speeded and its 
with the develop 


ACCUTACY stabilized 


ment of some multi-drill rigs featuring 
self propulsion as well as power align 


drills 


techniques 


ment of the Line-drilling and 


blasting play governing 


role in the construction of the power 
because of the canals and cut 


Walls of these must 


project 
and-cover conduits 
be as nearly straight and vertical as pos 


i4 


CRAWLERS 


sible and the amount of overbreak 


limited to the very minimum In the 
case of conduits, vertical walls carefully 
aligned will reduce considerably the 
amount of concrete required to form the 
tubes. The first codrdinated line-drilling 
machine to show up on the job was an 
Ingersoll-Rand SCM6. 4-drill 
the Merritt-Chapman & Scott power 
Mounting I)D-45 drills 


~O-toot 


unit on 


house contract 


) 


on 6.5-toot towers for steel 


changes), the rig is composed of the 


standard traction gear for the firm’s 
well-known Drillmaster drills: a 25-foot 
long carriage frame on which is mounted 


drill 


guides, 


a traveling carrying the 
four drill 


I8-inch centers; and the necessary equip- 


support 
rigidly positioned on 
ment and remote controls necessary to 
the spotting and running of the drills. 
The frame is 


carriage suspended on 


pivots from two Benton Harbor large 


as well as blast-hole work. The machines shown in this view 
are Ingersoll-Rand Crawl-IR’s being supplied with air by a 
battery of Gyro-Flo 600 compressors 
use are either of 600- or 900-cfm capacity 


Most portables in 


diameter-bore hydraulic cylinders posi 
tioned at a 90-degree angle to the axis of 
the machine, thus making it possible to 
advance and retract the entire frame 
and even to turn it slightly on the pivots 
from The drill support 
moves along the carriage frame driven 


Vertical alignment of 


side to side. 
by a chain feed. 
the drills is accomplished by means of 
four standard Drillmaster jacks of 48- 
inch stroke, one at each corner of the rig. 
Built-in levels at the control station as- 
sure accuracy in leveling the machine. 
Power cones on the drill guides lower 
them into drilling position 

air-powered, the rig is 
served by a total of eight air motors 
I-R>BBEM the drills, 


another similar one drives the feed chain 


Completely 


Four units feed 
for positioning the drill support along 
the carriage type 
H5DP-2 units serve to propel the entire 


frame. t“o more 
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machine and a size 5MQ-3 drives 


PORTABLE BATTERY 


Because of the great amount of rock drill work along the 
Power Project, many contractors are setting up batteries of 
portable compressors to furnish compressed air to a number 
of drills working in one area. Shown is a group of three 
Ingersoll-Rand Gyro-Flo 600 units on one of the conduit 
sections 


position and realign the machine. ‘The 


BLAST-HOLE DRILLING 
Primary blast holes along the conduit sections and at the in 
take and forebay areas are being put down a minimum of 40 
feet after overburden is removed. Crawler-mounted units 
utilizing standard percussion drills to sink 3- to 4'4%-inch 
holes are common. Self-contained units, such as the Drill 
master shown here, are also being utilized This unit 
equipped with a down-the-hole drill powered by a Gyro 
Flo 600 compressor mounted on the chassis is putting down 
6-inch holes on Section 3 (Gull-DeFelice) Two steel 
changes result in a 40-foot-deep hole. A special tower 
mounting two D-45 drills is also on hand for this machine 


unit is a double-ended Drillmaste 


‘The 


Ingersoll-Rand-built rg is made up of 


Vickers hydraulic pump 

With these features, set-up time is 
considerably reduced over single drill 
methods. ‘The rig is positioned, within 


approximately 3 feet of line and with the 


carriage frame within a few degrees of 
alignment, by means of the crawler pro- 
pulsion gear. After leveling, the carriage 
frame is advanced and turned to line up 
exactly with the surveyed line. ‘The 
drill support frame is then shifted to one 
end of the carriage, the drill guides 
lowerei and drilling starts. When the 
holes are bottomed, the drill guides are 
raised and the support frame _ reposi- 
tioned. On the MC&S job, the drills are 
shifted 9 inches after the first set of holes 
is drilled out. With the rig then, it is pos- 
sible to drill eight sets of four holes each 
on 9-inch centers along the 25-foot car- 
riage frame before it is necessary to re 
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time savings in such a setup are readily 
apparent and similar rigs are now in use 
or planned for other jobs on the power 
project. 

Merritt-Chapman & Scott, for ex 
ample, has another machine similar in 
every respect to the first one, as well as 
two 4-drill units with 25-foot steel 
change towers which are in use on the 
intake contract. Channel Constructors 
is utilizing one having two drills, but 
with drill guides enabling 22-foot steel 
changes. The joint venture firm of Gull 
DeFelice has two 4-drill units with 
towers for 30-foot steel changes. ‘Tus 
carora Contractors has a 4-drill unit 
equipped with guides enabling 20-foot 
changes of steel 

Channel Constructors also has an 
other type of line-dril rig that is 


illustrated herewith. Essentially. the 


the firm’s standard Drillmaster traction 
equipment on which are mounted two 
drilling towers one at either end. De- 
signed either for rotary or percussion 
drilling, the contractors are utilizing the 
device to sink 100-foot line holes of 6 
inch diameter. ‘The rig does not carry 
its own air supply as do the firm’s other 
standard Drillmaster machines 

Along the waterways route there are a 
number of other pieces of rock drilling 
equipment Selby Drilling Company 
which has subcontracts for diamond 
drilling and grouting from several of the 
project contractors) utilizes a special 
tower that mounts on the trunnion of its 
Drillmaster. ‘The tower carries two ver- 
tically traveling [D-45 drifters on 10 
foot steel-change towers to drill two 3 


inch holes on 8-foot centers at one time. 
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LINE-HOLE-RIG AND ROCK FACE 


Shown above is Merritt-Chapman & Scott's drill set-up consisting of four D-45 
drills on 20-foot steel-change towers. The Ingersoll-Rand rig is putting down 3- 
inch holes on 9-inch centers. The insert illustration shows the smooth clean face 
atter blasting 


OVERLOOKING THE GORGE 
View of the Merritt-Chapman & Scott 
Powerhouse contract. The gorge cut 
by the short but mighty Niagara River 
provides a fitting backdrop for this con 
struction scene. Some 30 million cubic 
yards ot earth and rock ll be removed 


" 7% ’ 
ym the over-all 1ot 


(Gcull-Dekelce has a similar tower to 
mount on its Drillmaster for drilling 
anchor bolt holes. In addition, percus 
sion blast hole machines mounted on 
crawlers Hs well is SOME lne-drilling 
crawler-mounted wagon drills are in use 


and oft COLL Se port ible COTMpPressors 


abound 


he roy K bemy irilled Ove! 


most 
the job is Lockport Dolomite which ex 
IstS im Aa nearly horizont | lave OVE! 


parallel ones of limestone and. sand 


stone, as well as one of shale he so 
called (Jueenston shale ippears il le 
bottom of the vgorgs (Overburden 

largely composed of red and brown clays 


which comprised Lake Dana-Lundy. a 


body, of water which yeologists estim: 


existed SOme 10) OO) to oo) C00) ven 


when the Ontario Basin was bk 


‘ 


we and Lake Erie drained toward Ro 


chester NX y and the (;enesee Rive 


Remnants of the lake are still present 


in the form of swamps 


lb 





SERVICE CONNECTIONS 
Without stopping vehicular or pedestrian traffic, Laclede 


has found a way to make service connections. 


Key to the 


operation is the compressor construction truck that is as- 


signed to the job 
compressor. 


I-R drills with water feed for earth boring jobs 


It carries an Ingersoll-Rand Type 40 
Eighteen of these trucks are equipped with 


To do a por- 


tion of the work, an I-R T-handled spade is used (right) to 


excavate for the main 


Better Service 
To The Custom 





Air Tools Speed Repairs 


Of Gas Company's Lines 


OBILE air power is helping La- 
clede Gas Company, St. Louis, 

Mo., 
meet surging public demand for natural 
gas. 
au for a 


maintain its facilities and 


Fifty-eight compressors furnish the 
wide variety of 
which are being broadly used in imagi- 
native applications. 

Laclede was first organized in 1857 to 
supply gas for street lighting in a_ bus- 
tling frontier town, and since its found. 
ing days, has matched its own expansion 
with that of the city. ‘Today, it furnishes 
natural gas to customers in about 160 
square miles of St. Louis County. Its 
most recent venture, that of storing gas 
in a virgin underground formation, was 


described in COMPRESSED AIR MAGa- 


ZINE’s April 1958 issue, as were some of 


the company’s progressive theories and 
history. Meeting the fast-growing de 
mand for gas service, particularly for 
space heating, is possible because of its 
increased capacity. ‘The facility is ac- 
cepting all new construction house-heat- 
ing customers and 5000 conversion cus- 
tomers at the same time, so long as it is 
consistent with its storage development 
With such a spectacular expansion in a 
comparatively few years, it 1s easy to 
understand the burden of maintenance 
and construction that has been placed 
on Laclede. ‘To ease its work, the facility 
has turned to pneumatic tools 

Varied 


have evolved for the most efficient ap 


combinations of equipment 
plication of air power to the four major 


activities of the company: emergency 


leak repair, programmed maintenance of 
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tools, all of 


old mains, installation of new mains and 
making service connections 
For leak 


ympressor 


repair work, there are 36 
trucks, each with its own air ¢ 
tools, 16 trucks 


compressor 


and compressor with 


tool compartments and 6 
construction trucks that not only mount 
a compressor, but can move a construc- 
and efh 


All trucks are equipped with 


tion crew and its tools swiftly 
ciently 
Ingersoll-Rand air compressors 

In addition to the basic compressor, a 
typical leak truck carries an I-R Jack 
PBS paving breakers 
backfill tampers, a Size 159 T 


handle spade, a sump pump and a pres 


hamer, two two 


Size 34 
surized air mask. The heavy-duty tools 
speed locating leaks, repairs and restor 
ation of the surface. As an indication of 
the service improvement they have made 
a man with 


possible, it is estimated that 


a pneumatic spade can loosen hardpan 
or frozen earth in one-tenth the time it 
take to do the 


Laclede is continually experiment 


would iob with a hand 


pick. 


ing with and refining the design of its 


leak trucks and air equipment 


our earher article. 


As indicated in 


Laclede acquired a number of smaller 
gas companies in its expansion program 
Where possible, it utilized existing dis 
tribution mains. ‘Today, these mains ex 


tend more than 1500 miles throughout 


together with 


like, 


three-quarters of the 


the service area: and. 


meters, regulators and the repre 


sent more than 


company’s total plant investment 
Increased demands for gas have taxed 


these old cast iron mains. and Laclede 


has met this problem with an extensive 
bell leak 


Paving breakers are used to break con 


program of joint clamping. 
crete or asphalt surface, and clay diggers 
loosen compacted earth, clay or frost to 
expose the bell joints. The surface of the 
joint must be clean and smooth to pro 
a good seat, thus 
assuring a leak-proof connection. When 

1952, the 
files to re 


vide the gasket with 


the program was started in 


men used hand chisels and 


move rust and smooth the joint. In 


the third year of the program, triple 


scalers were introduced. Utilizing these 


air tools, four crews, totaling 75 men, 
have installed leak clamps on 4200 joints 
ina single year. Laclede engineers report 
that the use of these pneumatic, 3-piston 
scalers not only speeded the work, but 
improved the quality of the job as well 

When necessary, final smoothing can 
be done with a Size 3F45 surface grinder 
equipped with either a 7-inch sanding 


disc or a 6-inch wire brush. 


Laclede bell 


joints and hopes to adapt an air-driven 


cup-type 
has tried sandblasting 
suction blower to recover the sand 

Laclede was a pioneer in the develop 
ment of earth boring for both the instal- 
lation of mains and service connections 
There are certain obvious advantages, 
among them a saving in ‘ime and labor, 
little or no interference with traffic and 
minimum damage to lawns and 
‘The 
under streets about 
an I-R Type B 
bit cut 


pave 


ments company started drilling 


25 years ago, using 
air drill, a fishtail auger 
automobile 


from a section of 


spring leaf. boat propeller shaft stuffing 
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PROGRAMMED MAINTENANCE 
As a part of Laclede Gas Company's 
regular maintenance program, it main 
tains customer even though 
many of the existing mains have been in 
place for a number of years. To do the 
job, air power is provided, for one sec 
tion of a bell joint leak clamping job, by 
the Ingersoll-Rand Gyro-Flo rotary ai 
compressor illustrated at the right. It 
turnishes air at 210 ctm to a variety of 
pneumatic tools. For instance 
in the pavement are cut with the I-R 
Size PB8 paving breaker to expose bell 
joints, above, at the left; and, after in 
stallation of the leak clamp, holes are 
filled and the earth compacted with the 
Ingersoll-Rand Size 34 backfill tamper 
top, right 


service 


openings 


boxes and suitable hollow shafting to 


carry water to wash back the cuttings 
Initially. water was introduced through 
when thus 


teed 


the spindle of the drills but 


model was discontinued, a water 
was developed to introduce water on the 
drill rod side of the umit. The company 
ISM Multi-Vane an 
Che manufacturet 
SQaSM54 and 44154 


motors with 


uses 4J, 4K and 
drills in this manner 
now offers standard 
reversible earth boring 
water attachments tor this service La 
‘ lede uses VO-ftoot lengths of extra-strony 
34-inch pipe for drill rod 

One of the many notable jobs accom 
plished by Laclede crews was a 330-foot 
boring for installation of a new, | '4-inch 
line. Pavements were opened only where 


necessvxaryvVv to make service COnNnecLIONS 


ls 


l‘o best des ribe the operation, a look 


at the actual rep made in 1944, will 

do the best ob 
Lire, on 
OM Pressol 


ee A VJ on Vay 


fam pavement and dug openings 


COMPressor ai 


Broke 


1a A heavy rain fe 
fand the openings [filled 


wate had to he battled ve jor 
A} 1) / lang 
~;?Pan artuitnye 


L944 


ling could be started 
about 9:i50on May 

10 A.M 

12:05 P.M. A 330 


rearned tn Just 


Comp ‘ tors 


( ompieted in 


[i POOR ony 


7 ‘ ™ | »*?) . , 
minute iista Are ». 3/-fOO 


length: of 1'4 


i 


Boring is the predominant method 


used by Laclede for installing service 


Of the last 10.000 connec 


7500 were accom 


connections 
tions made, at least 
plished with I-R drills in this manner. 
Where possible, the bore goes directly 
customer's basement, under 


walk 


‘The basement wall is drilled with 


from the 


the lawn, and street, to the gas 
main 
then the air drill is 


a Jackhamer. and 


put to work. Only two or three openings 
are required: one at the main to make 
the connection; another near the curb 
to serve as a sump for wash-back water 
and dirt and to permit alignment of the 
drill rod; and, in the case of a completed 
xr occupied house, another wash-back 
water sump outside the basement wall 

When Laclede started service connec- 
boring, a hand was used 


Lion auger 
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LEAK REPAIR WORK 


Leak detection and repair work is a vital 
segment of any gas utility. To expedite 
its work, Laclede uses a standard leak 
truck, shown at the. right with its integ- 
rally mounted Ingersoll-Rand Type 40 
compressor and some of the air tools 
The latter standing along the truck, are 
detailed in the photograph, below right 
They include, trom left to right, a Size 
159 T-handled spade, two Size 34 back- 
fill tampers, two PB8 paving breakers 
and a J30 Jackhamer. Part of the equip- 
ment on a leak truck is an I-R air-driven 
sump pump (below) thatis used toremove 
water used in locating leaks 


With the air drill, the required time is 
halved and two men, formerly needed on 
the job, are released to do other work. 
Today, the company has eighteen trucks, 
nine of which are equipped with truck- 
mounted compressors. ‘They are also 
equipped with drilling rigs complete with 
water feed for service connection opera- 
tions. On a line replacement job in the 
county, a crew of six men can go down 
the road, from house to house, drilling 
30 feet under the lawns and another 20 
feet under the streets, making the neces- 
sary surface openings and completing 
from three to four service connections in 
a normal working day. 

A variety of air tools are available for 
the men so that they can more easily 


JANUARY 195% 





cope with the individual conditions of 


each Ob. They include Jackhamers, 
paving breakers, spades, tampers and, 


‘The 


boring machine can also be utilized to 


of course, the earth boring drills 


power reaming tools for cleaning old 


service pipe prior to pulling in new cop 
renewal pro 


per pipe--a part of the 


gram. Variations of these air motors 
can be used effectively for vertical drill 
ing 2-inch holes for leak testing as well 
as 10-inch ones for installation of ground 
rods for cathodic protection ot trans- 
mission lines. 

inherent 


Air tools have a number of 


advantages for gas utility service. They 
are sturdy enough to take the inevitable 


beating of all-weather work in the field 
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Kven when overloaded, an air motor, 
whether on a drill, wrench or hoist, can 
not burn out. Air tools are explosion 
proof, an important safety factor. La 
clede has found that 


better 


air power means 


swifter work, job quality, less 


burden on the men and more efficient 


utilization of man power-—all making 
for betterservice to the Laclede customer 
Some of the techniques pioneered by the 
St. Louis utility 


in the industry 


have become standard 
Some, originated else 
where and in totally different industrial 
fields, 


alert 


have been eagerly by 


Laclede 


‘There iS always 


adopted 


engineers and manage 


ment an evident will- 
ingness to try new uses for compressed 


air in an effort to improve operations 





Built On Geodesic 
‘i Principles, This 
Te 3 . 
yy 4 . \ANKS Structure Pioneers 
gr 
= A New Approach 
To Industrial 


Buildings 


Peter Sleight 








a. 4 
- ~— 


iof 384 feet, and the building rises 120 teet —as high as a 10- 


Ns ‘ 


A GIANT UMBRELLA 


By comparing the sizes of the vehicles in the toregrou 
the aerial view and the close-up illustration with the | 
Dome, it is easy to see why the structure is large enough to welded together and strengthened by a network of rods and 


> 
enclose a football field within its walls. The base diameter is pipes. It is totally without internal supports 


n 
Inion story office building. It is made of 6-sided steel panels 


>> 
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GIANT blue dome 
that 


north of 


yellow and 


recently raised just 
Baton La., 
serves as a regional tank car repair and 
facility for ‘Tank 
major in- 


was 
Rouge, 
maintenance Union 
Car Company. It is the first 
dustrial applicat ion of the geodesic dome 
principles of design, and it is thought, in 
some quarters, to be the start of a new 
era in industrial building construction 

The 


cated entirely of steel, 


first such building to be fabri 
the Union Dome 
rises 120 feet and has an over-all base 
diameter of 384 feet. It 


ternal supports; and in its 110,000 square 


is without in- 


feet of unimpeded floor area, either a 


football field or a major league baseball 
This 


USCS 


diamond could easily be contained 


s an indication of the potential 


of dome-iype structures Enthusiasts 
foresee them enclosing not only sports 
arenas and athletic fields, but school and 
civic auditoriums and office buildings as 
well. They may serve as economical and 


build 
ings. ‘There are many factors that make 


ethcient factones and industrial! 


geodesic structures favorable, especially 
in the last two named applications: they 
include economy of cost per square foot 
of floor space covered; visual control of 
all work from one central 


areas point, 


unimpeded materials and work flow; 


flexibility of work space; concentration 
of activity in a compact circular layout: 
ease of heating, cooling, lighting and 
ventilation; speed of erection; low main 
risk of 


cence; and adaptability for construction 


tenance costs: reduced obsoles 
on virtually any type of soil. ‘The major 
ity of these factors are exemplified by 
Union Dome 

The 


worked 


structure Was 


Tank’s Depart 


the 
Union 


design of 
out by 


BATON ROUGE PLANT 


The track plan and maintenance and repair stations of Union Tank Car Company's 
Jnion Dome shows: (A) the point at which tank cars, upon entering the structure, are 
inspected to determine what repairs are needed; (B) four track positions where the in 
sides of tank cars are cleaned; (C) ten track positions for tank cars undergoing genera! 
repair: (D) two tracks for heavy repairs to tanks; (E) fourteen positions for light repairs 
(F) the transfer table that travels in a circular course between the inner building, at 


figure ‘‘G”’ and the repair areas (the table accommodates one tank car) 


(H) the cor 


trol tower at the top of the inner building; (I) the paint tunnel; (J) the car wash control 
stations where exteriors of tank cars are cleaned before entering the dome; and (K 


the LPG rack area where cars that carry liquefied petroleum gas or acid are 
The sketch at the right is of the elevation 


with special solutions 


. . 
cieane. 


New Plant 
Operations, headed by project engineer 
R. A. 


was Synergetics, Inc., 


ment of Development & 


Cooperating in the plans 
of Raleigh, N. C 
‘The building is based on patents held by 


Lehr. 


Rt. Buckminster Fuller, designer of the 
the U. S. Arctic 
Battey & Childs, 
Chicago, Ill., did the general engineering 
and Nichols Construction Company of 


Dew Line domes of 


radar warning system. 


Baton Rouge was the construction con 


tractor. ‘The final cost was well under 


$10 per square foot of floor area covered, 


or less than $1,000,000 
ect, including the most modern tank car 


The entire pro} 
and maintenance facilities, cost 
shightly more than $3,000,000 and 
a part of Union Tank’s $200 million ex 


repair 
was 


modernization and diversifica 


that World 


pansion, 


tion program began after 
War Il 

‘The dome is more accurately described 
as a quarter sphere, designed and con 
‘-dimensional 


structed of steel as a 


curved truss. The truss, approximately 
1 feet deep, is designed as a unit cell sys 


tem of octahedra, in which involuted 11 
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gauge sheet steel surface material is 


utilized both as the weathering surface, 
and as the inner member tension system. 
The outer hexagonal array is composed 
of 4-inch steel pipe sections approx!i- 
mately 9 feet long, positioned with %- 
inch tension rods. ‘The compression pipe 
elements and the tension rods lie along 
geodesic circle grid 


the typical great 


lines. The sheet steel fold lines repeat 
the geometry of the pipe and rod sys- 
tems. Despite the seeming complexity 


structure, only seven 
the hill of 


Ve-inch 


and size of the 


items appear on materials: 
standard 11-gauge sheet steel, 
1-inch pipe, 1 Y%- and 34-inch rod, 2-inch 
pipe sleeve and 1'%-inch nuts and 
washers 


Union Dome consists of 321 hexagonal 


TO CLEAN A TANK CAR 
Tank cars routed to Union Tank Car 
Companys new repair facility are 
moved about by a Whiting Trackmobile 
(right), a vehicle that is equipped with 
both rail and road wheels. Before enter 
ing, a car is cleaned at a washing 
station. It is then placed on a transfer 
table and rotated to one of 30 special 
ized repair stations. Guiding the 


operation is the work coordinator, wh 


can watch ali the work from his position 


inside the dome-within-a-dome (above 
This inner 
center of the repair operation, and at its 
top, a central contr The trans 
fer table is shown in the foreground, and 
some ot the materials storage area can 
be seen underneath the enclosed por 


tion of the inside building 


building houses the nerve 


| towel! 


steel panels welded together to form a 
total surface area of 154,900 square feet. 
The sections are strengthened on the 


outside by the interlocking system of 


rods and pipes. There are twelve slightly 
different 
averaging approximately 30 feet across. 
They were fabricated at the construction 


shapes and sizes of panels 


site starting in the latter part of 1957. 
Erected entirely without the use of scaf- 
folding, the panels were lifted by cranes 
and brought into edge contact for weld- 
ing. Work was begun at the base and 
continued concentrically to the zenith. 
In relation to its size, the completed 567- 
ton structure has a thickness of less than 
that of an eggshell. At no point does it 
place more weight on its foundation than 
does an automobile tire on the ground 


When finished, 6000 gallons of paint, 
in twelve colors, were used for the ex- 
terior, interior and equipment of the 
dome and its related facilities. The out- 
Yellow 


selected to reflect heat on sunny days, 


side is yellow and blue. was 
thus accentuating the panels’ tendency 
to be in tension, or shrink. The outer 
framework of pipes and rods is painted 
blue to absorb the heat, thus increasing 
the compression, or expansion, tendency 
of the framework. Inside, the walls and 
ceiling are painted off-white for better 
illumination, and the various pieces of 
moving and stationary equipment are 
painted with contrasting colors to aid 
in identification safety. 
George S. Hunt, of New York City, was 


and promote 


the industrial designer. He selected not 
only the paint colors, but designed the 
layout of the administration offices, re- 
ception room and the paint tunnel, as 
well as the landscape of the entire area 

The 


since the only source of natural light is 


interior is lighted from within, 


‘The main source is known 
It is 332 feet in 


at the doors 
as a “‘wheel of light.’’ 
diameter and consists of a circle of 106 
color-corrected lamps 
Although they burn at only 1000 w, they 
are said to be the most powerful reflector 
The 


pended 34 feet above the work areas and 


mercury-Vvapor 


lamps in existence. ‘‘wheel”” is sus- 
floods them with 50-foot-candle illumin 
ation, as compared to 30 foot-candles in 
Sixty 


peach-colored 


conventional factory buildings. 


additional lamps, with 
at the ceiling for a 
Abe Feder 
He came to 
back- 
ground, having previously done similar 
work for the United Nations Building, 


the New York International Airport and 


filters. are beamed 
warm, diffused indirect light. 
was the lighting consultant. 


the job with a vast and varied 
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the Coliseum, as well as the current stage 
success, My Fair Lad, 

Inside Union Dome is a second geo 
desic structure, 80 feet high and 100 feet 
in diameter. It houses the administra- 
tive offices, employee quarters, materials 
storage and a control tower. It is the 
hub of the 


compasses 7500 square feet of floor area. 


repair operations, and en 


At the ground level of the building 


within-a-building is an open area for 


storage. At a level 9 feet above this is 


an open-deck mezzanine and an en 
closed ofhce for storehouse personnel and 
the plant’s extensive telephone dial sys 
The main floor of the 


structure is 18 feet the ground 


tem interior 


above 


level and is supported by a ring of 15 


steel pillars. It provides general admin 


istrative offices, reception and dining 


rooms and ae@elocker-shower facility 
Above the main floor is a concrete obser 
that 


struction of additional offices should ex 


vation deck also will permit con 


pansion be required 

The 
the nerve center of the operations 
the height, it overlooks the entire plant 


glass-enclosed control tower 1s 


Krom 


area and provides visual control ol all 


operations A closed-circuit television 


arrangement provides the men in the 


tower with screenings of individual in 


spection activities that take place as the 
cars enter the dome 
The control tower is the he adquarters 
of the work coordinator who is in touch 
with the inspection area and all tank car 
Around 
desk-high 


plastic coated shelf that 1s divided into 


repair stations by telephone 


the inside of the tower 1S a 
Sections to correspond with the tracks 
on the matin floor Ky marking on the 
plastic surface with a grease pencil, the 


coordinator is able to keep an up-to-the 


LPG RACKS 


Before entering the dome for repairs, tank cars that carry liquefied petroleum gas 
or acids are cleaned at these special liquefied petroleum gas racks. 


minute status record of each 


track 
\s the caw;r approaches the dome. 
wash area neal 


exterior Ls cleaned at a 


the exit of the paint tunnel. If the car 
is used for LPG 


is cleaned “at 


liquefied petroleum gas 


or acid, it 1 special rack 


l’pon entering the dome. the car 1s in 


spected to determine what repairs are 


relay i 


‘The 
that 


needed Inspectors report 


of the must be 


work 


coordinator who enters the information 


ina Friden Flexowriter Programmatic sys 
tem that has been especially adapted for 
car repair work lt is used to maintain 


control and 


iutomatte programming, 


record of all repair operations 


7 


he car is then taken aboard a tt 


A 
—! 
, 


COMMUNICATION IS THE KEY 


— 
Within the dome 

network of dial telephones and a ciosed 
visors at the work stations can cali fo 


the tower informed as to the status of each 


tor new cars 
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connecting ail work stations and 
reievision circull By tnis means 


tank 


tho ner , Ay ey 
L11€ ikOi tOwW 


r material and keep the work coordinato! 


tthetra 


car and the availability 


done to the 


‘The area is 


lrackmobile 
equipped with both rail and road wheels 
he table 


from the seat of his vehicle. The tank 


fel table by i that Is 


driver Operates the transter 


is delivered to an assigned repair track 


position. All repairs are made inside the 


dome, the car being moved from station 
to station via the transfer table 

The revolving t ible. kev to the Oper 
irries only 


Lion. « one car at a time lt 


Operates on a cir ula path 1) feet wide 
of the structure and 


Although the dome at 


between the Centel 
the repair areas 


commodates only 36 cars. fewer than 


conventional repair shops of similar size, 
it has two to three times yreater capacity 


ben iLIsSeé oT the lavout ind improved 


equipment and facilities. The majority 


of the materials used for repair work are 
stored on the yround floor of the cente! 
structure in an area that corresponds to 


the hub of a giant wheel. The tank car 


are repaired in specialized track pos 


tions that correspond to the spokes (>] 


wheel lhirty of these tracks are for re 


pair work, three are entrances and thre 


ire exits. Of the first group, fourteen 


are utilized for light tank repairs, another 


two are for heavy repair work, ten are 


for car repairs and four for tank clean 


Ing This arrangement brings « ry 


rea. ona total of nearly '/y mile | re 


pair tr: within 50 feet of the Storaye 


irea and cuts materials handling costs 


and time bv a substantial 
Other 


shops iTe 


percentage 


materials and auxiliary repau 
located around the perimetet! 
‘AS they serve 


track 


ilarve crescent 


wheel. near the are 


hub of the 


oft t hie 


beg 1LIse the wheel | 


located 25 feet off cente 


shaped irea is left ror wood working 


machining, forging and welding shops 


itilized ror the hole 


Vise 


} 


r vuse, the two compressors that make 


ip the compressed air plant and a waste 


renovation plant 





AIR SUPPLY SYSTEM 


Two Ingersoll-Rand compressors supply air for the various needs about the Union 


Dome repair facility 


right in this illustration 


the new facility from Union Dome’s area at an Esso refinery 
The compressor is a 15'&9'/x10 XRE-2 unit driven by a 
In the background can we seen the familiar light-and- 


Rand manufacture 
125-hp synchronous motor 


One is a new unit 
at 514 rpm by a General Electric 200-hp squirrel cage motor 
The unit to the left is an older one, having been moved to 


an 18'44&11x8'% XLE-2 that is driven 
It is shown to the 


It too is of Ingersoll- 


shadow pattern on the walls of the geodesic dome 


Compressed air, at a nominal 100-psig 
pressure, is used for powering pneumatic 
tools and for painting and cleaning oper 
ations. It is furnished by an Ingersoll 
Rand IS &11 Vox Vo XLE-2. driven at 
514 rpm by a General Electric 200-hp, 
60-cvcle direct-con 
Starter 


isO-yv. 4 phase, 


squirrel cage motor 


equipment is also of G-E 


nected, 
and control 
manufacture The compressor, having 
a piston displacement of 1352 cfm, dis 
an I-R 77-PL-12 after 
The air in 


Maze 


charges through 
cooler to a vertical receiver 
take 1s 
filter 
An older, 15 4&9 Yox1l0 compressor is 


equipped with an An 


also of Ingersoll-Rand manufacture. [t 
ARE-2 125-hp 


svnchronous motor It furnishes add) 


is an unit. driven bv a 


tional air for work and was 


moved to the new location from an older 


repair 
Union ‘Tank Car Company area at an 
isso refinery 

A 30-ton gantry crane, capable of lift 
straddles the car 
Kach of 


repair tracks has its own 1-ton 


ing an entire tank car, 
and heavy tank repair areas 
the car 
gantry erane for lifting work previously 
with lightweight, 


handled manually or 


portable equipment. Underneath each 
track is a hydraulic jack pit 


those found in automobile gas stations, 


similar to 


that can jack up a tank car in 7 minutes 
Util 


itv stations at each pair of tracks provide 


Previous methods took 40 minutes 


compressed air, water, steam, propane 
and oxygen from overhead lines 

When completed, the car is moved by 
the transfer table to one of three exit 
tracks 
to a tank car storage area; 


service: and the third leads through the 


one of the sets of rails returns it 


a second. to 


paint tunnel where painting and stencil 
ing are done 

This layout solves two major bottle 
straight-line re 


necks of conventional 


pair shops: the great distance from ma 
terials storage to most repair spots; and 
slowed work because the car that takes 
the lengest amount of time for repair de 
termines the speed of the entire straight 
line. The biggest problem of railroad car 
maintenance in a concentrated area is 
the cars themselves. ‘They are heavy, 
cumbersome and, because they can move 
only on rails, go in but two directions 
Because of this, to move one car in a 
straight-line layout, an intricate switch- 


‘Tank 
transfer 


ing apparatus is needed. Union 


solved this with its Whiting 
table 
The 


connects to the main dome. and is 200 
10 feet wide and 20 feet high 


paint tunnel, or finishing shop, 
feet long, 
It covers one of the outgoing tracks and 
is the last stop for those cars requiring 
AN Spor ial 


blast grit-blasting unit prepares the cars 


painting air-operated Vacu 


for the coating in 6 to 7 minutes, an oper- 


ation that formerly required 4 to 8 man 


hours. After cleaning, the car is sent 
through a preheat oven for controlled 
At the 
paint area, workers on both sides of the 


and quicker drying of the paint. 


track have scaffold elevators that move 
up, down and sideways. Thus, the need 
to climb up and around the car is elim- 
Paint is applied at a tempera- 
ture ranging between 130 160°F. 
The last stop in the paint tunnel is for 


inated. 
and 


stenciling, an operation that has been 
greatly facilitated by the use of magnets 
and a photographic slide projector. The 
over-all operation in the paint tunnel 
can be done in 2 to 3 hours, compared to 
3 working days under conventional 
methods. 

The significance of such savings and 
efficiency accomplished by Union Dome 
and its facilities lies in the fact that tank 
car repair and maintenance costs are 
Union ‘Tank’s biggest single expenditure 
Union Tank Car Company, owner and 
lessor of the world’s largest fleet of rail 
road tank cars, was incorporated in 1891, 
succeeding to a business that had been 
carried on almost from the time the 
first commercial oil well was brought in 
by Colonel Drake in 1859. As the prin- 
cipal car line operator serving the petro- 
leum industry, Union Tank has shared 
extensively in the growth of that in- 
dustry. While the greater part of Union 
Tfank’s revenue still comes from the ship- 
ment of petroleum products, the com 
pany, in recent years, has been develop- 
ing significantly as a builder and lessor 
of tank handling other bulk 


liquid products. 


cars for 


‘Tank’s roll- 
1? O00 to 
Of these approximately 


In the last decade, Union 
ing stock has increased from 
57,000 cars. 
6000 were added during 1957, including 
the purchase of 4000 cars from Sinclair 
Oil Company, the largest single tank car 
transaction in the history of the indus 
try. During the same 10-year period, 
the carrying capacity of the fleet rose 45 
percent, and its income from sales and 
services from $19 million to $63 million. 
Net income during the same period in.- 
creased from $4.000.000 to $8.250.000. 

Union Tank’s steady growth for more 
than a half century was accentuated 
after the Second World War. Now, 
its first big dome already in full 
‘Tank Car Com. 


second 


with 
and active use, Union 
pany has broken ground for a 
such structure at Wood River, IIl., and 
plans call for the establishment of a 
permanent dome division to prefabricate 
domes for other companies 
Tank & 
Manufacturing Company, The 
Wood River facility will be the twenty- 
fourth shop in the United States and 
Canada. If 
same rate in the future, it will be difficult 


and erect 
through its subsidiary, Graver 


Inc. 
progress continues at the 
to estimate the number of such repair 
facilities that will be scattered through 
the western hemisphere by the end of the 


next decade 
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Air Isolation Protects 
Fragile Missile Parts 


ACH time a guided missile lifts off 
19 a launching pad or a rocket sled 
roars down its track, the terrific speed 
and acceleration produced form an awe- 
some and exciting spectacle. Scientists 
looking on, however, devote little time to 
admiring the sights, because they are 
wondering if the equipment aboard the 
vehicles is going to function properly 
that 


severe 


One reason for their concern 1s 


high speeds cause extremely 
shocks and acceleration loadings. Un 
less these jarrings are effectively muf- 
fled, they can easily disable components 
of the vehicles. 

Walter Kidde & Company's Aviation 
Belleville, N. J.., 


an air-operated system for 


Division. has devel- 


oped pro 
tecting delicate equipment on fast-mov- 
“Pneu 


ing missiles. It bears the name 


matic Vibration Isolation System,” and 
is an arrangement in which air-operated 
cylinders neutralize forces caused by rap 
id changes in direction or speed. Other 
gases besides air can be used, too 

The basic device of the system is called 
an isolator. In a typical installation, 
three sets of isolators are placed bet ween 
the equipment that is to be protected 
and the frame of the missile, plane o1 
sled. One set per axis is installed for 
neutralizing forces acting in each of the 
three axes two horizontal and one ver 
tical. The greatest number of isolators 
are usually mounted on the axis rece, 
ing the heaviest shocks 


consists of three matin 


An isolator 


parts: a housing, main shaft and servo 


valve. The housing is a metal cylinder 
about 2O 
second part, the main shaft, that ts at 


heing 


inches long Inside is the 


one end to the object 


The shaft 


tached at 
“isolated.” moves freely in 
side the housing. The servo valve has 
two plungers: one controls the quantity 


ot compressed yas or air admitted into 


the isolator: the other controls the a- 
mount of air exhausted to atmosphere 

When the missile accelerates, the mass 
being isolated will tend to shift against 
of acceleration. As the 
body, the 


the direction 
shaft 
intake plunger is depressed and more 
This air 


main moves with the 


pressurized air enters acts 
against the end surface of the main shaft 
the isolated 


back to 
position. If the 


forces the shaft and 


is attached 


and 
mass to which it 
the original, neutral 
body overshoots as its position 1s being 
corrected, this motion actuates the ex- 


haust plunger of the servo valve. Then, 
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air is released until the correct location 
is found. 

This system is designed for protecting 
delicate instruments, such as navigation- 
al and telemetering apparatus. The pres- 
sure at which the gas “springs” operate 
is determined by the missile’s particular 
weight, dimensions and the like. Usu- 
ally pressures used in the isolators are 
high; one rocket sled utilized 1200-psig 
air pressure, for example. The required 
gas or air is stored in tanks. 

Kidde scientists and technicians don't 
much vibration or acceler- 


know how 


ation their units can absorb. because 


this is such a new field and each system 
is, essentially, tailor-made They do 
know the isolators can withstand higher 
loads than were used on a recent rocket 


sled test. In this unit, loadings ranged 


from plus or minus 8 g’s (8 times the 
normal force of gravity) at 7 cycles per 


second (cps) vibration, up to plus o1 


minus 30 g’s at 2000 cps. This vibration 
loading was made even more severe be 
cause of Oto 10 y's of acceleration force 


. eee 8 «bas 


For freedom of control, a closed loop 
that 
con- 


servo-mechanism design is utilized 


is, one in which each step in a 
tinuous system is dependent on the one 
preceding it. Designing such a system 


is no easy task because of this inter 
dependence, and before an isolator unit 
is built, extensive analysis goes into its 
planning. The end product is a com 
promise of the spring characteristics for 
complete isolation, if the acceptable de 
grees of stability and positioning con 
trol are to be gained 
Servo valves used in the two lateral 
axes can be of two types, the choice de- 
pending on the accelerations that will 
be imposed along these axes. ‘The valves 
can have a variable gas pressure on one 
and a constant 


side of the gas piston 


pressure on the other side. In other 
cases, both sides of the piston can have 
the gas pressure varied. All valves are 
affixed directly to the actuator housing, 
because this reduces delay in response 
and means the total pressurized volume 


is less than if longer lines were used 


PROTECTING DELICATE EQUIPMENT 


Typical installation of a Pneumatic Vibration Isolation System. 


The sphere in 


the center contains the delicate equipment being protected. Four isolators are 
used in the longitudinal axis to handle the heaviest shocks, and two isolators 
are mounted in each of the other two axes 











This and Thet 


Eastman Kodak Com- dealing with the equipment itself, soils 
High-Speed pany has _ developed engineering, transportation and public 
Minicard, an ultra-high service facilities, construction organiz- 
ation and, during the junior and senior 


years, civil engineering. Students will 





Information 
Center speed information han 


dling system It com 


bines the advantages of microfilm, also have an opportunity to hear and 


punched cards and digital computing consult with leaders in the construction 


techniques. Minicard can 1ecord docu equipment industry 





ments, pictures or other information 
photographically on pieces of film about * * * 


the size of a postage stamp. Each film 
Niagara Blower Com- 


(compressed pany has devised a new 
method of providing com- 


record may include as many as twelve 
legal-sized documents at a_ reduction 
ratio of 60 to 1. Through the use of + 1 Air Heat 
complex electronic controls, the Mini Reduction pressed air that is dried, 
card system can be utilized to retrieve cooled and cleaned for use 

PROTON RACEWAY 

any desired information by searching 
he fil a  emnihaalll mee This is a cross-sectional view of the 
, 7 S ; = P - P S ‘CLS 

a a sy ew OF huge synchrotron shown on. this 
is yreat AS 1OO0 pet minute. W hen the month's cover Inside this tunne! are 
desired record has been obtained, its being titted 240 giant magnets that will mosphere or lubricating oil is undesir 
serve to hold protons on course during able and damaging. ‘The method, intro- 
eade! Duplicates, of either the acceleration to a speed approaching i i at last th’s Power Show in 

{) P *7 , ) ; he | (> . ne > ~ F as ) s . ‘ 
36 om ee that of light. Each of the magnets has a oS a 
record or the full-sized paper prints, nearly identical properties. They were 
mav be made automatically fabricated by laminating 0.03 l-inch in series: an Aero After Cooler and a 
thick steel 33x39 inches in dimension compressed air chiller. In the first stage, 
and of proper pole configuration. Two 
thicknesses were built up 75 and 90 
inches. Because magnetic properties of 
A new ftield of career edu steel vary not only from heat to heat, ture to approximately that of the atmos 
but sheet to sheet and even within phere by evaporative cooling. ‘The heat 
“eae a sheets, great care had to be exercised | 

Sales Clarkson College of Tech- 

| . to compensate for these irregularities 
Praining nology, Potsdam, N. Y.., Fabricated by Baldwin-Lima-Hamilton 
next fall when students will Corporation, the steel tor the magnets spray from the surface of the compressed 
was furnished by Allegheny Ludlum air coils in the air stream. At this point, 


Steel Corporation 
iny roadbuilding and other Ly pes ot an oil 
and oil or dirt that have been condensed 


from the compressed air. In the second 


with instruments or controls and for in 
dustrial or chemical processes where the 
presence of moisture or dirt from the at- 


contents mav be examined at full size 


New York Citv. used two air machines 


the aftercooler receives the hot aur from 


the compressor and reduces its tempera 


(Classroom cation will be instituted at 
of compression is transferred to a stream 


of moving air by evaporating a water 


begin training in marketing earthmoy 
separator removes the moisture 


equipment that have revolutionized 





\merica’s construction industry in re 
cent years. Dr. William G. Van Note, stage, the air chiller uses refrigeration to 


(‘larkson’s president, announced the es new curriculum has been set up in con- cool and further dry the air to meet ex- 


tablishment of a curriculum in “Con junction with the college’s Department acting specifications. A recirculated 


struction Equipment Distribution” that of Industrial Distribution which pio- water spray, in a closed system, is 


will lead to a degree of bachelor of neered education in that field several chilled by spraying over coils in which 
scrence. Clarkson officials said that the years ago. ‘The college will offer courses — the refrigerant is expanded. The chilled 
spray then drenches the compressed air 





coil bringing the heat and moisture down 
tospecifications Inatypical installation, 
the air produced at 45°F at 90-psig 
pressure, requires only 5 tons retrigera 
tion for 900 cfm of free air. ‘The air 
moisture will be only 0.065 pounds pet 


1000 cubic feet 


Klectronic computers are 

Battling being used for the first time 
Bulb in research to put more 
Burn-Out uniform life into electri 
light bulbs. The electron 

units are being utilized to untangle the 
previously insurmountable maze of 
mathematical problems involved in the 
variances of light-bulb burn-outs. Ex 


SAFETY FOUNTAIN periments are being conducted at the 
Shown here is a water-fog curtain in a test operation at Boeing Airplane Com 
pany's Transport Division, Renton, Wash. It affords protection during fueling pany to determine why 
»7 rons hy Pi yventin ’ b, > abe = } ‘Y } Lo ,, , ] } } - 

ope rations by preventing tne Spre "R of tire ana heat between parked alrpianes tical quality or similar manufacture show 
lhere are five tueling positions at Renton tield, and each is protected by its in- . 

‘al or ee S nee aa a ~ ~_ _—— yreat disparity in length of service life 
dividual tog curtain Each extends 155 feet and consists of 32 alternate wide- 


Lamp Division of General Electric Com 
bulbs of iden 


’ ’ , " % ' " " > page “" > : : ‘ » « . ‘oo 
and narrow-angle spray nozzles. Water and spilled fuel flow into an under. Researchers say that the answer to this 
jround drainage system puzzle will lead to light-bill savings and 
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fewer bulb replacements. A Bendix B-15 
computer has been adapted to help solve 
radiation problems temper- 
ature changes in wire filaments and fila- 


involving 


ment vibration, both important factors 
in lamp longevity. In conjunction with 
the projects, electronic computation also 
will be 
further 


used in research programs for 


investigation of new 


light sources. 
* ¥ * 


A series of super insul- 


Advance In = ations. said to be 26 


Cryogenic times more. efficient 


Insulations than standard vacuum 
insulations and capable 
of holding liquid oxygen for indefinite 


periods, is now in use by Linde Com. 


pany, Division of Union Carbide Cor 
poration. The new insulations constitute 
a major breakthrough in the field of 
cryogenic engineering. Using them, liq- 
tanks can be built 
that hold the 


months. and even 


uld oxygen storage 


for mussile stands will 


volatile liquid for 
vears, with little loss. Liquid hydrogen 


and liquid helium storage containers that 


forms of 


need no liquid nitrogen coolant can also 


be constructed. Linde is now using the 
best of these super the 
construction of a large, unvented, liquid 


insulations in 
helium vessel. Fifteen-day pressure rise 
for the 
Although 


vessel will be below 180 psig. 


the 
such applications, they are 


insulations are ideally 


suited for 
also extremely useful for storing liquid 


hydrogen, oxygen and nitrogen. Ac- 


‘cording to the company, a 26,000-gallon 


tank can be designed to have an evapor- 
ation rate of less than 2.6 percent of its 
capacity per year. A similarly designed 
tank for liquid hydrogen service will lose 
only 9 percent per year by evaporation 


. 7 “ 
A great source of power, 


relatively undeveloped by 
that of 


Pow er 


Krom man thus far. is 


Tides the rise and fall of ocean 
tides as the moon swings 
Although cold and 


the earth 


around the earth 


lifeless. the moon is so near 


that its gravitational pull on the waters 
of the seas produces mechanical energy 
that 


is dissipated continuously in fric 


tion estimated at the rate of 2 billion hp 


An optimum project arrangement for 


the use of tidal power as a source of 


energy at Passamaquoddy, between 
Maine and Canada, has been adopted 
after a $3,300,000 engineering investiga 
tion. Recommendations to the Canadian 
and United States governments on the 
feasibility of the project will be made by 
the International Joint Commission from 
the conclusions of its Engineering and 
Fisheries boards. ‘The project, which 
would generate electric power from the 
the Bay of 
Fundy, would have a capacity of about 
10,000-kw 
generators. Despite the fluctuating tidal 
the 


would be continuous, with some capac 


world’s highest tides in 


1.9 billion kw, using thirty 


movements, operation of project 


itv available at all times. It involves a 
2-pool method of harnessing the tides 
One pool, the high, will be constituted 
by 100 square miles of Passamaquoddy 
Bay, and the low pool, 38 square miles 
Bay 


would be located at Carringplace (‘ove 


of Cobscook The powerhouse 
The project involves a 28,000-foot length 


of earth and-rock filled barriers. SOME 


to be 290 feet below sea level 





Plans for a permanent 
‘“‘moon building’ have been 


the Wonder 


When Man 
(,0es To 


Phe Vloon 


announced by 
Building 
America, one of the major 
meta! 
Work 


began shortly after the launching of the 


manufacturers of pre-engineered 
structures in the United States 


first Russian sputnik and is under the 
direction of Dr. John S. Rinehart, Pro- 
fessor of Mining Engineering and Direc- 
tor of the Mining Research Laboratory, 
Colorado School of Mines. 


former Associate Director of the Smith- 


He was the 


sonian Astrophysical Observatory, Cam- 
Mass. 
can be seen that the building will be 340 
160 feet wide and 65 feet high. 


bridge, From a scale model, it 
feet long, 
Including an air lock and a plastic ob- 
servation bubble, it will be 520 feet long. 
It has been designed for the werst pos- 
sible condition anticipated” a sea of dust 
upon which the structure would have to 
float, 
pended by cables from the body of the 


anchored by heavy weights sus- 


structure. The moon building is cigar- 
shaped and is to be fabricated of cor- 
rugated aluminum alloys that combine 
great strength and low weight for ease of 
Alum 


inum also provides a good reflecting sur 


fabrication and transportation 


face to aid in the problem of cooling 
Each piece of the unit can be no longer 
than the load-carrying capacity of future 
moon rockets. The sheets w ill be secured 


by simple nut-and-bolt fasteners and 


welded structural connections to permit 
quick erection with minimum labor and 
tools 

will be made the 


Kntrance through 
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Corporation oft 


air lock. 


tion of the hermetically sealed building 


Complete internal pressuriza 


is to provide an absolute air 
of at least 10 
normal atmospheric 


pressure 


psia close to earth's 


pressure and the 
same as that used in high-altitude air 
liners. Inside will be living quarters, in 
cluding rooms tor sleeping, cooking, eat 
physics, chemistry 


ing and recreation: 


and biological laboratories: a control 


tower for communications. meteorolog: 
cal studies. earth and astronomical ob 


the like: 


air conditioning and heating plants to 


servations, traffic control, and 
cope with lunar temperature ranges of 
214°F at 243°F 
at midnight: refrigeration 


midday to a minus 


power and 


plants; oxygen-producing units; main- 


tenance and machine shop areas: and 


water supply and = sewage-processing 


plants 
windows in the 


‘There are no moon 


building. since ultraviolet radiation. 


normally absorbed by the earth’s atmo 
sphere, would be sufhciently intense to 
plastic useless 
Metal 
protect the plastic observation bubbles 


Above the 


of the building is 


render panes of glass or 


through discoloration shutters 


and separated from, rool 
a slightly curved um 
brella-shaped protective meteor shield 
designed to ward off the gnatlike rain of 
interplanetary meteoric dust that de 
scends with great velocity on the barren 
surface of the moon. ‘The shield will be 


160 feet long and 380 feet wide. 





X-15 Rocket To Carry Own Atmosphere 


HkE U.S. Air Force and the National 
Aeronautics & Space Administration 
that the high 


space-craft 


have announced when 


powered X-15 zooms be- 
yond the earth’s air envelope, it will 
carry along its own atmosphere. This 
in the form of liquid nitrogen 


and air 


will be 


in an advanced pressurization 


conditioning system both for the pilot 
and vital equipment 

Produced by ‘The 
tion’s AiResearch Manufacturing Divi- 
radical 


(;arrett ¢ ‘orpora 


nitroven system 18 a 


norma! 


sion. the 


departure from pressurization 


and cooling procedures which utilize out 
side au 

The change in system became neces 
Sary 
altitudes is nonexistent in the 
for which the X-15 is de 
thus 


ordinary 
environment 
signed. <A_ self-contained supply 
must take over the jobs formerly done 
Liquid nitrogen, at 
will do the 


by pressurized air 
approximately minus 300°F, 
iob on the X-15 


vital areas to maintain adequate env) 


and will be used in 


ronmental pressure and also to act as 
a coolant 

Among the reasons for use of liquid 
nitrogen in the system, in addition to 
its refrigerant qualities, are its lack of 


fire or explosive characteristics, and the 


hecause the relatively dense air of 




















‘Ton NOSE CONE 
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Liquid 
NITROGEN 











PNEUMATIC EQUIPMENT 


relative ease of maintaining it in a liquid 
state 

Applications include pressurizing and 
ventilating the cockpit and the pilot’s 
flight suit, inside of which he breathes 
pure oxygen; cooling and pressurizing 
electronic equipment and providing an 
inert atmosphere for it; cooling the 
craft's nose cone; and operating pneu 
matic equipment. The nitrogen will be 
applied as fluid and as a spray, as well 


as being converted to the gaseous state 


Ges LECTRONIC EQUIPMENT 


Because of excessive acceleration loads 
likely to be imposed by the X-15 and 
because of changes in the vehicle’s flight 
attitude, it is necessary to apply a posi- 
tive transfer method to the nitrogen sys 
tem, thereby assuring a constant flow 
Pressurized 
will be used for this task. 
in a spherical chamber at 4000-psig pres 
sure, the gas will be directed through 


to needed areas. helium 


(Contained 


a regulator and reduced to an operating 


pressure of 70 psig. 





3-D Model Kit 
Helps Design 
Machine Tools 


MOME years ago, a new way of life 
n began Appealing to and 


old alike. if held a speci il attraction for 


young 


executives who spend long hours at desks 
main exercise 


do-it 


with paperwork as then 


Since its inception, the vourself 
“fad” has brought forth new avocations 
all hob 
previously 
The 


life to 


and has been applied to almost 


bies, including many that 


were not thought of as pastimes 


general movement from urban 


that in the suburbs has broadened the 
field almost beyond conception 
Recently, do-it-yourself has been ap 
plied to industry. A Swedish designer 
developed the FAC System of machine 
AiR MAGA 


and now. Scott Indus 


construction (ClCOOMPRESSED 


ZINE. May 1958 
tries. Inc... has announced the introduc 
ic hine 


tion of an assemble-it-vourself 


tool kit 


It includes 3-dimensional mod 


NO 
20 


"ee et Le 


els of planing mills, lathes, milling ma 
chines, drilling and sawing units, sheet 
metal machines and the like, as well as 
othice 


scaled to 


accurately 
literally 


equipment All are 
size In addition, 
thousands of extra parts, such as pipe, 
fittings, motors, etc., are available to 
help solve plant layout problems. 

Most plant engineers use 2-dimension- 


al templates, knowing that by adding 


the third dimension, costs would be in- 
With the 
Scott kit, plant personnel can quickly 


creased disproportionately 


and easily do the final assembly and 
painting, according to Scott, thus repre 
senting a savings of as much as 50 per- 
cent of out-of-pocket costs previously 
involved. Beyond this, the kits produce 
in the final analysis, a more effective, 
economical plant layout 
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Petroleum 








4ENTENNIAL dates are usually 
based on a significant, but not 
necessarily the first, event in the 
development of an_ industry. 
Such is the case with the anni- 
versary of petroleum being cele- 





brated this year. It will be 100 





years ago this August that Colonel Drake suc 
cessfully completed the first producing oil well 
in this country and sparked an industry that 
has grown to phenomenal proportions. As to 
the actual use of petroleum, the Egyptians were 
probably the first to toy with the black fluid, 
and there are well documented applications dat 
ing several centuries before Christ. 

In the next half century, there will be a num 
ber of other centennials ‘the horseless carriage’s, 
for example) that will owe their very existence 
to the discovery of ways to extract petroleum 
from the earth’s crust. Of all of the inventions 
and findings of the nineteenth century, however, 
none have had such far reaching effects as the 
well-drilling exploits of the ingenious Drake. Be 
sides the fact that almost every piece of ma- 
chinery in this country turns on a thin film of 
petroleum oil or grease, approximately 45 per 
cent of energy fuel needs are met by oil or 
natural gas. ‘This is an increase of almost 20 
percent in just the last 15 years and represents 
a considerably larger percentage of growth in 
the actual volume of use. Since 1929, the de- 
mand for petroleum products has grown at a 
consistently faster pace than even the gross 


national product. 


QO) pservani ‘EK of one centennial leads most 
people to a thought of future ones. Estimates of 
the length of time that the reserves of crude oil 
will continue to grow faster than the stuff is 
taken from the ground vary from 10 years to 
several centuries. Mother Nature being as 
capricious as she is about revealing the secrets 
stored deep underground, it may be that either 
guess is correct. It isa certainty that eventually 
the oil supply will be exhausted. Ky that time 
atomic energy it is said, will have taken over 
virtually all of the fuel energy needs of man 
kind. There are those who would say that syn 
thetic lubricants will also have replaced oils 
and greases of petroleum derivation by that 
time and that the heyday of petroleum will pass 
With the advent of cheap energy from the atom, 
petrochemicals will be manufactured = from 
‘“scratch’’—from the original hydrogen and 
carbon atoms -the prophets say 

If, on the one hand, it seems that man has 
nothing to fear from a shortage of petroleum, 
other forecasters predict a period of agonizing 
reappraisal of our energy needs when petroleum 


supplies give out. They indicate that coal will 


become a highly-valued substitute and that oil 
shales of the least bitumen content will assid 


uously be sought and mined 


Tue BULK of industry experts, however, 
feel that the most accurate forecasts both of 
time and effects lie somewhere between these 
extremes. ‘They foresee extensive conservation 
efforts and increasingly efficient extraction and 
refining methods. ‘The period of transistion from 
an oil-based machinery age to the one of the 
atom will be neither easy nor “‘agonizing.”’ ‘They 
point out that even now we are in this transis 
tional state to the extent that conservation 
practices are becoming more widespread than 
ever before, that refining and treatment proc 
esses are gleaning more valuable products from 
a barrel of crude with each passing year. One 
way that this is illustrated is in the matter of 
costs. A given dollar amount of gasoline today 
for example, when compared with gasolines of 
20 years ago and with allowance made for in 
flated dollars, will carry a ton farther down the 
road. Even when taxes are included in the 
price of gasoline, its price has risen only a frac 
tion of the total rise of such commodities as 


labor and even raw crude. 


- 
(GREAT progress is being made in refining 
and extraction methods, there is no doubt. A 
good deal of the credit for these advances must 
be given to suppliers of the capital equipment 
used in such processes. ‘The famed conserva 
tion program in Lake Maracaibo, Venezuela 
for example, relies on centrifugal compressors 
to inject once-wasted natural gas back into the 
oil bearing sands Although centrifugal ma 
chines working at the pressures involved had 
never before been built, a manufacturer cami 
up with satisfactory equipment in an installa 
tion that has since been duplicated 

Catalytic cracking has been chiefly responsi 
ble for the advances in refinery output. The 
most modern installation of all —‘Tidewater’s 
Delaware Refinery makes use of the largest 
cat-cracker blower in the world. New pumps, 
handling materials of a corrosive nature at 
temperatures and pressures unheard of several 
years ago, are now commonplace. Compressed 
air has received a great deal of attention as a 
hole-cleaning medium in drilling the vast num 
ber of new wells necessary for discovery and 
production each year In 1957, more than 
10.000 wells were drilled in the United States 
and Canada alone; almost that many were put 
Whatever the future of petro 


leum may be, compressors, vacuum pumps and 


down in 1958 


fluid pumps will be required and probably for 


conditions now unforeseen 








SAVING WITH AIR 





New Floors 
For Rail Cars 


LAT CARS of a western United 
States railroad that need new dock- 
moved to the railway’'s 


iniy hoards are 


shops in Los Angeles, Calif., where new 
3x8-inch planks are fitted. The boards 
are purchased as rough cut lumber and 
cut to the correct lengths just prior to 
their installation 

Formerly. the railroad was hauling the 
boards 4 mile from the storage yard to 


the shop where they were 


measured and sawed 


carpenter 
The sawing alone 
required three men working 1 hour 
Then. the boards were loaded onto the 
truck again and carried about 'g mile 
to the repair track where they were un 
loaded. After being placed on the cat 
they were bored with an Ingersoll-Rand 


Size 2P2KW Wood 
an Ingersoll-Rand Size 510 


Korer and fastened 


down with 
Impactool 

Though the actual installing, using 
the I-R 


much time was being spent in the saw 
the 


air-powered tools, was speedy, 
haulage of 
the 
shop and to the repair track If 


ing operation and in 
carpenter 


the 


boards from storage, to 


could be completed on the rail 


the 


Sawiny 


cul then all handling Operations 


would be combined into the simple one 


\ 
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AIR SAW TRIMS FLAT CAR DOCKING 
An Ingersoll-Rand Air Saw trims 3x8-inch docking boards that are being in.- 


stalled on a railway flat car 


This 1-man sawing operation takes only 15 minutes, 


though formerly three men needed an hour to do it at the railway carpenter shop 
The savings in sawing time is $6.18 per car (three cars refitted per day), and 
still more time is recovered because much hauling and handling are eliminated 


of moving the timbers directly to the 
An Ingersoll-Rand pneumatic saw 
the 


trimmed in place on the cars needing re 


cCar©r 


was put into use and boards were 


fitting. ‘The operation, which formerly 


demanded the time of three men. now 


only requires one man; and instead of 


an hour being used, only 15 minutes go 


into the project 


At the company’s wage rate of $2.25 
per hour, approximately $6 is saved on 
each car. Three cars are now handled 
each day, so the savings total $18 in 
sawing time alone. Additional savings 


are realized inthe time and labor costs 
involved in the wasted motion of moving 
boards to and from the carpenter shop, 


and in loading and unloading the lumber 





Torque Wrench Solves— 





Tank-Fitters’ Troubles 


COMPANY in ‘Tennessee that 
manufactures glass-lined hot water 
heaters had a two-fold problem with the 


installation of two 34-inch brass pipe 
nipples in the tops of the heater tanks 
The method for installing these nipples 
manually with a pipe wrench was time 
consuming and awkward because of the 
fittings’ high location on the tanks 
‘Turning the nipples to the correct torque 
depended on the worker's judgment, and 
the torque Was difficult to determine be 
cause of the softness of the metal. Fur 
ther, in the process of inserting the small 
brass fittings, both tanks and nipples 
were often damaged or defaced 

Both problems were solved when the 
pipe wrenches were discarded and an 
Ingersoll-Rand 38PM'T ‘Torque C 
Angle Wrench 


Kirkland Chuck was put to work 


mntrol 


with a special 34-inch 


‘This 


0 


chuck grasps the body of the nipple when 


the air tool is turned on. When rotation 


halts, the chuck releases. Using the air 
wrench and the chuck, the nipples were 
turned down to the correct torque and 
the necessity of depending on operator 
“feel” for the right tightness was elim- 
inated. Use of the new method also pre- 
vented damage to both the nipples and 
the tanks because the cumbersome pipe 
wrenches were no longer used. 

In addition to improving quality of 
the work and eliminating damage, the 
tool also cuts the cost of the operation 

had taken 
to install 250 nipples with pipe wrenches 
With the air 
iffixed to the tanks in only 2 man-hours 


At the 


saving 


Formerly, it 14 man-hours 


tool, the same number are 


labor rate of $2.00 an hour, a 


of $5.00 per day was made with 


the change from manual to air tools 


INSTALLING BRASS NIPPLES 


A workman uses an Ingersoll-Rand Size 
38PMT Torque Control Angle Wrench 
to tighten brass nipples atop hot water 
heater tanks. The change to the air tool 
from pipe wrenches allows 250 of the 
brass fittings to be turned 7own in only 
2 man-hours, as compared with the 4/4 
man-hours formerly needed. A 34-inch 
Kirkland Chuck affixed to the I-R air- 
powered angle wrench helps eliminate 
damage to the nipples and tanks 
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| ROCESS PUMPS, designated Class 
SFLM, have been introduced by Inger- 
soll-Rand 


medium-temperature applications. 


heavy-duty, 
‘The 


units are vertically split, single-suction 


Company for 


machines with overhung impellers. Ca 





1400 


feet 


pacities to gallons per munute, 


heads to 650 and discharge diam 
eters in sizes of 1 to 4 inches are avail 
able. According to the manufacturer, 
the pumps are ideal for a wide range of 
300° F 


where watercooling of the stuffing box 


applications from subzero— to 


and bearings is unnecessary. A special 
feature is said to be the pumps’ versatile 
design that allows simple and inexpen 
sive conversion to watercooled operation. 
All parts are interchangeable with the 
manufacturer's companion line of SFL 
watercooled units. ‘The pumps, of sturdy 
construction, are described in a 6-page 
flier, Form 7494, that gives construction 
information, data on parts interchange 
ability and a detailed cross-section illus 
tration Ingersoll-Rand Company, 11 
Broadway, New York 4, N. Y 


> 
| NEUMATIC and hydraulic control 


panels can be fabricated using building 


blocks that have internal 


turn and drain lines. 


pressure, re 
The devices were 
developed because of the need of indus 
trial designers to reduce external piping 
with simple components that may be 
combined to form varied system combin 
ations. The panel blocks are extruded 
high-tensile aluminum that are stacked 
vertically in sequence as required by the 
circuit. Panels may rise as high as eight 
units, with an unlimited number of ad 
jacent stacks. ‘The components use leak 
proof mounting-pad piping connections, 
and lines are drilled vertically, forming 
from block to 


a continuous passage 
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Industrial 


block, sealed by a counterbored O-ring 
at each connection. Tie rods are placed 
axially through these fluid passages with 
that 
allow, fluid flow to the internal manifold 


H-58 


fabrication technique. 


terminal fittings either stop, or 


describes the 
Pet A Manu 
York, Detroit. 


An 8-page bulletin 


facturing Company, 463 


Mich 


R eckEIverRS are offered to purify 
and dry air to zero dewpoint and store 
it for use with instruments and for other 
applications in which clean air is manda 


tory. The unit, after purifying the air, 


delivers it clean and free of moisture 


This prevents fouling, corroding and 


freezing of instruments, air tools, con 


trols. circuits, finishes and chemicals 


The 


said to require little space and a 


compact, single-vessel receiver is 


mini 


mum of time for installation. marinte 


nance and inspection. It operates with 


out heat, regeneration or regulation 


Notes 


There is said to be no volume loss and 


less than a_l-percent drop 
Available models will hold to 8000 scfm 
The 
is described in the manufacturer's 
D-R Van 


5729 Swanvile Road. 


pressure 


at pressures as high as 6000 psig 
unit 


Produc iS (‘om 


Krie. Pa 


bulletin. 


Parhyv., 


Moisture content of many mate 


rials can be determined with a moisture 
determination balance, Model 600. It is 
said that its accuracy of plus or minus 
0.) percent, and its swiftness of testing 
as compared with older methods, make 
this instrument valuable for laboratory 


or manufacturing control points De 


terminations can be made on grains 
cereals, flour, drugs, leather, paper, ce 

The 
It has 


a magnetically damped, analytical-type 


ment, milk, cream, paint, soil, et 


unit is completely self-contained 


chain balance as its weighing system, 


and an infrared element that provides 


even heat to the sample in the heating 





EASILY INSTALLED AIR LINE 
Flexible air duct, developed to carry hot and cold air in high- and low-velocity air 
conditioning systems, is shown here installed in the new Federal! Reserve Bank in 


Chicago, Ill 


Reportedly, the line is a time and labor saver 


It bends without kink 


ing and is easy to install around structural members and other obstructions in 
cramped quarters. It is available in lengths to 20 feet and inside diameters ranging 


from 3 to 12 inches, and is made of two materials 


fabric and metal 


The fabric, 


called Asbeston, is flame-resistant underwriters’ grade asbestos cloth protected by 


laminted, polyester-reinforced aluminum foil 
The duct has a low friction loss, no odor and never needs painting 


spiral. 


The metal is electro-galavnized stee! 
It is a 


product of the Wiremold Company, Hartford, Conn 





f 
x. 


; 


From 4 hp 
to 75 hp 


ready now 
to solve your 


pumping problems 


Ingersoll-Rand MOTOR PU i, be 


WHEN YOUR IMPORTANT PRODUCTION 


depends on proven pumping power, you need the 


efhiciency and reliability of I-R Motorpumps! Low 
maintenance and minimum down-time mean cost- 
cutting Operation that continues to pay off year 
after year. 

I-R Motorpumps are always available in the widest 
range of types and sizes for every type of installa- 
tion. Capacities from 5 to 2800 gallons per minute; 
heads to 650 feet 

Compact Motorpumps are casy to install. They 
operate In any position, save valuable floor space. 


W rite today for specifications and performance data. 


Ingersoll- and 


11 Broadway, New York 4, N. Y. 


chamber. In use, the sample is placed 
on a disposable aluminum foil pan, 
heated and dried. ‘Then, by setting a 
dial, the amount of moisture can be read 
directly at any time during a preset 
time period. ‘The output of the 650-w 
infrared heater can be controlled, and 
its distance from the sample can be ad- 
justed from 'g to 134 inches. The pan 
is stable, enabling it to be used with 
Ohaus Scale 
Corporation, 1050 Commerce Avenue 


Union, N. J 


liquids as well as solids. 


H IGH-TEMPERATURE, self-align- 
ing air-duct joints are built for the air- 
craft, missile and related industries. The 
“Flexhot’’ joints illustrated have 10 
degree self-aligning ability and 360 de- 


grees of rotation. ‘They are available 
with a 4-inch bore size and can with 
stand an operating pressure of 110 psig 
at 550°F Other bore sizes are also 
available. Southwest Products Com 
pany, 1705 South Mountain Avenue. 


Monrovia, Calif 


Air MO'TORS are featured in a 16 
page bulletin, Form 5072A, published 
by Ingersoll-Rand Company. More than 
100 varieties that range from 0.3 to 24 
hp, with speeds from 50 to 2580 rpm are 


listed Both Multi-Vane and piston 
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motors are included with complete spec- 
ifications and dimension drawings. Eight 
illustrated case histories show how the 
motors have saved time, money 


man power in typical industrial applica- 


and 
tions. The design and construction fea- 
tures of the air motors are illustrated 
with cutaway photographs. Shown too, 
is a typical air motor power curve, and 
information on the ease and versatility 
of remote control operation of the units 
Ingersoll-Rand Company, 11 Broadway, 


New York 4, N. Y. 
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BROOK TOTALLY ENCLOSE 
DRIVES INCINERATOR DRAFT FAN. 
An ideal application for this 30 HP 
Brook Totally Enclosed. Fan Cooled. 
Slip Ring Motor 


or cold. dust. fumes. moisture. It is 


built to resist heat 


driving an induced draft fan hand- 
ling washed flue gas and raw. air 


> ot Oo . . . . 
at 350°F. in an American Incinerator 


‘ 
SoLENoID valves are now being 


manufactured by C. A. Norgren Com- 
pany, long a maker of air line filters, 
and The first 


lubricators regulators. 


models are 2- and 3-way units designated 
as Series A Series B 
group is being furnished in '¢@ 


and 
and ! 4 


inch sizes, not only in the 2- and 3-way 


varieties, but in directional units as well 


They are fabricated of stainless steel or 


brass, and each has a stainless steel seat 
insert. Kither grommet 
electrical outlets are available. Series B 


Is a midget, 2-way, normaliy closed 


valve with 'g-inch NPT ports. It has a 


D, FAN COOLED, MOTOR 


Corp. system processing municipal 
Brook A.C. Motors are win- 
ning praise in every industry for 
dependable service and overall econ- 
omy. They W are- 
houses, Sales Representatives, Dealers 
the Send for 


waste. 


' 
can save for vou! 


throughout 
literature, 


country. 


Since 1904 


world's most respected motor 


BROOK MOTOR CORPORATION 


3553 W. Peterson Ave., Chicago 45, Illinois 


MOTORS 


in Canada: 
2 Toronto, 


BROOK ELECTRIC 
0 University Ave., 
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OF CANADA, LTD. 
Ontario 





The “A” 


or conduit-type 
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PLANT AIR 


Moisture Chief Cause of Trouble... 
Every company today is looking for ways 
to offset the increased costs of labor, 
material, equipment and services. At a 
gasoline station you expect “Free Air, 
but in industry it is a major expense. 
Perhaps in your own plant, for an invest- 
ment in a few minor compressed air 
system alterations, significant savings are 
possible. 

Water, sludge, rust, oil and dirt in com- 
pressed air systems are prime causes of 
maintenance and production down-time. 
Water vapor condensing in air lines tends 
to corrode the piping. Also, water present 
in the piping may freeze during winter, 
causing serious reduction of compressed 
air supply. Such restrictions are often 
difficult to locate and thaw. This same line 
moisture may emulsify lube oil destroying 
its lubricating value and the resultant 
mixture has high fouling characteristics. 
Frequently, ice will form within the tool 
itself since expanding air cools the mois- 
ture tool efhciency will be seriously 
affected. 


Some of the Other Problems Created 
By Wet Compressed Air... 


Wet compressed air is not only a construc- 
tion and production tool problem. Faulty 
paint jobs, contaminated chemical and 
food products can often be traced to 
moisture laden compressed air. Water- 
hammer, unequal pipeline thermal 
expansion and line leaks also result from 
collected moisture. In addition, air lost 
through traps, and in blow-down of com- 
pressed air lines provide no useful work 
. represent a sizeable power loss. 


You Can Lick Compressed Air 
Moisture Problem... 


All of these hidden costs can be virtually 
eliminated by the installation of an Adams 
Aftercooler and Cyclone Separator 
between the compressor and receiver 
tank. By cooling discharge air to within 
lO’ F. of cooling water temperature — 
guaranteed with Adams standard After- 
coolers — the moisture can be removed 
at the separator. Pressure loss 1s less than 
one-half pound on these units including 
the separator. In severe Cases, moisture 
removal of over 90 per cent 
obtained by cooling the air with Adams 


»” Aftercooler to within 2 F. of water 


~ 


temperature. 


can be 


Air Filter for Final Protection at 

Point of Use... 

As an added safeguard for expensive tools 
and equipment, an Adams Poro-Stone Air 
Filter should be installed just before the 
air 1s used. These filters remove all solid 
material picked up by the air stream 
With an Adams Aftercooler, Cyclone 
Separator and Air Filters clean, dry, 
trouble-free air 1s supplied to your pro- 
duction tools. You get continuous service 
with minimum maintenance. 


For further information on how the com- 
plete line of Adams air equipment can 
solve your compressed air problems, write 
today tor your free copy of Bulletin No. 
712 on Aftercoolers and Bulletin No. 117 
on Poro-Stone Air Filters from the R. P. 
Adams Company, Inc., 209 East Park 
Drive, Buffalo 17, New York. 





GROUND JOINT, STYLE X-34 
HOSE COUPLING 
| Ve 


a 


The female-type coupling you can rely on 
for tight, sate connections on the big drills: 
manifolds; jumbos; in caisson work; and all 
other high-pressure operations Copper in- 
sert in spud fits rounded head of stem, 
forming soft-to-hard, leakproof metal seal 
“Boss 
powerful grip on the hose 
blow-offs type, 
and with companion male coupling. Sizes 


Ye" to 6" 


ip 


“BOSS” HOSE MENDER 


STYLE BM-16 


to quickly restore dam- 


Offset Interlocking Clamp provides 
proof against 
Also available in washer 


The practical, safe way 
oged hose to service. Complete fitting consists 


of mender tube and two ‘'Boss” Interlocking 


Clomps. Tube has flanges to engage clamp fin 
gers Tube shanks hove well-defined, smooth cor- 


rugotions Thoroughly rustproofed. Sizes 2 "to 6" 


Stocked by Manufacturers and Distributors 
of Industrial Rubber Products 


DIXON 
Vielwe & Coupling Co 


GENERAL OFFICES & FACTORY—PHILADELPHIA 22 PA 
BRANCHES —CHICAGO . BIRMINGHAM . LOS ANGELES - HOUSTON 
DIXON VALVE & COUPLING CO LTO. TORONTO Associate Companies 
Buck wor Company inc Querryrtie Pe - Precieten Orewee Steet Compery Camden & } 


brass body with a stainless steei seat in- 
sert and grommet-type electrical outlet. 
Both models are designated for air, oils, 
cold and hot water, and gases. Opera- 
tion to 600 cycles per minute is assured, 
and the units are said to have a service 
life expectancy of more than 30 million 
cycles. ‘They are designed to operate at 
temperatures ranging from minus 20° to 
200°F ambient and minus 20° to 175°F 
media. C. A. Norgren Company, 3400 
S. Elati Street, Englewood, Colo. 


O UICK-COUPLED, all stainless steel 
piping systems can be fashioned with the 
aid of Schedule 5 and 10 roll-grooved 
stainless steel pipe fittings. The line of 
fittings is said to be the first in a series 
integrated quick- 


that will 


coupled systems in a wide range of ma- 


permit 


elbows. Lees, 


blank 


with roll- 


terials Stainless steel 


returns, stub and ends. 


CTOSSeES. 


reducers and reducing tees, 





grooved ends, are available in sizes that 
range from 1!'4 to 4 inches in diameter. 
The fittings are made from AISI Types 
304 and 304L austenitic 18-8 chromium- 
nickel alloy. ‘They are also available in 
316L 


more severe temperatures and corrosive 


316 and alloy for systems with 


conditions. According to the manufac 
turer, the fittings reduce by half the cost 
of jointing Schedule 5 and 10 stainless 
steel piping when compared to welding 
or flanging. The availability of fittings 
in Schedule 5 will permit the use of this 
lightweight material for cases in which 
heavier Schedule 10 was used only for 
its welding properties and not its added 
(‘ompany\ of 


j 


Vi fault 


Klizabeth, N. J 


strength 


America. 


M OTORPUMPS of Ingersoll-Rand 


Company's “‘K” line are described in 


Form 70022, a recently published 8-page 
“off-the-shelf” items are 


bulletin. These 


available in twenty sizes ranging from 


how to move 


GASES 


with 


NO MOVING PARTS 





STEAM OR 
MOTIVE GAS 


S 
aco 


WHAT 
COULD 

BE 
SIMPLER © 





DISCHARGE 


In I-R Ejectors, 
nothing moves 
but the motive 
and suction gases 


A S SIMPLE and sturdy as a piece 
of pipe, the I-R Ejector offers 
real economy and dependability 


for a wide range of applications. 


They can be used to create 
vacuum or increase pressure, and 


to mix gases. 


Your nearest Ingersoll-Rand 


branch office or representative 


will be glad to give you complete 
information. — Or write today for 
a copy of Bulletin 9013-A. 


Ingersoll-Rand 


11 Breadwey, New Yerk 4. N.Y 


4-659 
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'4 through 25 hp, for heads to 190 feet 
and capacities to 775 gallons per minute. 
Selection charts, friction 
typical pump work sheet are included; 
tables give the dimensions of the pumps 


tables and a 


in the line, and some of the available 
modifications listed 
Rand Company, 11 
York 4, N. Y. 


are Ingersoll- 


New 


Broadway, 


Cra MPING high-pressure hoses, flex- 
ible tubing, hydraulic fluid lines, water 
hoses, and lines to pneumatic equip- 
ment, can easily be accomplished with 
Circle Clamps. It is said that the clamp 
ing action is so secure that it will out- 
last the life of the hose or line it holds 
A pair of ordinary pincers is all that is 
needed to make the joint. ‘To remove 
the units, a simple Ssnipping action 1s re- 
quired. Circle Clamps are fabricated of 
SAE 1010 


electroplated finish in sizes ranging from 


steel with a cvanide zinc. 


Fastman Atlan 
}? ¢) 


4 to 25¢ inches, [ID 
tic Manufacturing Company, Rox 


25, Wilmington 99, Del 


V ape YR-FLO Motorpumps for pump 
ing petroleum have special impellers that 
are said to eliminate gas binding and loss 
of prime. They are discussed in Inger 
soll-Rand Company’s flier Form 70021 
Centrifugal pumps are designed for 
flooded suction services where vortexing 
and vaporizing may develop. The im 
peller in each has only three vanes, and 
the 


Thus, the 


its passages diverge toward pel l- 
phery instead of converging 
liquid leaves the periphery faster than 


it enters the eye, and a partial vacuum 





‘In my 10 years as foreman, 
only one other man has made 
that mistake.” 


JANUARY 1959 


ECONOMICAL 
COOLING 
OF GASES AND 
COMPRESSED AIR 


Cooling gases or cooling and removing 
moisture from compressed air, the 
Niagara Aero After Cooler offers the 
most economical and trustworthy 
method. Cooling by evaporation in a 
closed system, it brings the gas or com- 
pressed air to a point below the am- 
bient temperature, effectively prevent. 
ing further condensation of moisture 
in the air lines. It is a self-contained 
system, independent of any large cool- 
ing water supply, solving the problems 
of water supply and disposal. 
Cooling-water savings and power- 


‘OSt Savings In Operation return your 


equipment costs in less than two years. 
New sectional design reduces the first 
cost, saves you much money tn treight, 
installation labor and upkeep. Niagara 
Aero Atter Cooler systems have proven 
most successful in large plant power 
and process installations and in air and 


gas liquefaction applications. 


Write for Descriptive Bulletin 130. 


NIAGARA BLOWER COMPANY 


Dept. CA-1, 405 Lexington Ave., New York 17, N.Y. 


Niagara District Engineers in Principal Cities of U. 8. and Canada 


Aftereooler and Cyclone 
Separator designed for 
cleaner, drver compressed air 


IN¢ 
209 East Park Drive, Buffalo 17, New York 


R. P. ADAMS CO., 





and Cyclone 


! CONn- 


The Adams Aftercooler 
Separator are designed to e 
dense and remove water from compressed 


theciently 
air and Condensed morsture 
and entrained dirt and oil are subsequently 
I his 
unit is scientifically designed for maximum 
etficiency Over a wide 


process gas 


removed in a cyclone type separator! 
range ol 


removal 


flow rates. 


For normal use, units are available to cool 
F of the temperature of 


Specially designed units 


gases to within 10 
the cooling water 
are available to permit a 2. F approach to 
cooling water temperature, for application 
Is critical 


where low mousture content 


Adams Aftercoolers and Separators are 
available from stock to handle 20 - 40,000 


cfm with 10° cooling and 25 - 19,200 cfm 


“ = | y 


where it is necessary to cool within 2?°F 


of the cooling water. Special units can be 


supplied to suit an unlimited range o 


requirements. In all cases the maximum 


pressure 1Oss al rated Capacities is 4 psi 


lhis wide range of sizes enables the eco 
Adams 
virtually all 


nomical utihzation of Attercoolers 


and Separators in industrial 
application. For further information on how 
R. P. Adams 


pressed air problems and save you money 
Bulletin 711. 


units will solve your com 


write today for 





a O od t O Ws Ee Be is formed. Any gases or vapors that may 
be present fill this vacuum and are con- 
ducted out of the pump without inter- 

TT © re =< ar. e a | Cc © og TT ee fering with the liquid flow: this prevents 
clogging or the loss of prime. Vapor-flo 
Motorpumps are built in sizes ranging 
from 2 through 7'% hp; their discharge 
connections range from 1% to 3 inches 
in diameter and are threaded. Inger- 
soll-Rand Company, 11 Broadway, New 
York 4, N. Y. 


Sap-JACK is a transparent acetate 
holder for mounting of individual micro- 
film images on a filing card. It is useful 
when the filmed document must be part 
of a card that contains other informa- 
tion, such as drawings, deeds, mortgages 
and manufacturing specifications. A 
filmed document can be removed from 
a roll of film and inserted into the Snap- 
Jack pocket, which in turn snaps into 


P oe it ag 
Replace sat tepaval Ming ui ante, a gene 


” aperture. Accommodating 16-, 35- and 
WA it t h DEPEN A EB 70-mm film, the device’s top and bottom 


edges fall into place on the same edges 


C 0 NTI N - NTA | RED oa OW 7 # of an — in _ card. _ remain 

ing area of the card provides space tor 

SEAL saiaien data. Sper; Rand Corpora 

tion, Remington Rand Division, 315 

In highway hauling, as elsewhere, profit margins continue to Fourth Avenue, New York 10, N. Y. 
shrink, and wise choice of rolling stock becomes more essen- 
tial than ever. That is why more and more truckers are replac- 


ing original equipment engines with rugged Continentals, Books 
engineered expressly for the job. Choose from the models ees 


listed below. See your distributor today. ee ar 
Chemical Engineering Catalog (Published 


by Reinhold Publishing Corporation, 
130 Park Avenue, New York 22, N. ‘ 


ED S SPO 
R b EAL TRAN RTATION ENGINES comprehensively describes equipment 


supplies for the process industries. This 
1959 edition is the forty-third to be 
i and contains some 1800 pages 


GASOLINE Model Bare Engine H.P. 
Model Bare Engine H.P K6330 147.0 @ 3200 RPM ISSUE. | 
K6565 36. 162.0 @ 3200 RPM listing products of several hundred man 


N4062 : 26.3 @ 3500 RPM 71 27 

¥4069 ; 80 a 00 RPM 16371 : 4 143.8 @ 3000 RPM ufacturers. As in the past, the catalogue 

Y409} 36 0 w 3400 RPM a : , = ane sn ao contains these indexes: a Company 

DIU! i a Zt ; 

} } ) (a 32 , f ci P 1* 2) 

ral24 2 @ oo ore R6513. 6 «= 513.—s:192.2 @ 2800 RPM | | 

foes 2.0 @ 3200 RPM R6572 5 ~=—«572—Ss« 220.0 @ 2800 RPM manufacturers with information in the 
? : ! IP 0K , a = c ““9 79% 5 , 

Ff 8¢ 17 en on R6602 60% 232.0 @ 2800 RPM catalogue; a Functional Index, that is a 
— va oo $6749. 6 ~=— 749 250.0 @ 2800 RPM asia Cit: atleast eel Geen 
F6209 0.0 @ 3500 RPM £891 870 300 0 7800 RPM checklist for selecting the general type of 

VDOC d Jd } (2 € 

we, ‘ ) f) ) ; 4 ~ . Ree 
re ~~ ; = a 3900 RPM V8603 603 260.0 @ 3200 RPM 7 
ee 3 @ 3500 RPM ment and Materials of Construction In 
f 27] t d ] 96 3 0 >M : 
road | ste vn oe CUSHIONED POWER DIESEL dex, that lists manufacturers under prod 
Od. 0 és c Lb OVA 
M6330 33 25.0 @ 3000 RPM 
M6363 6: 6.0 @ 3000 RPM 106427 ' 427 146.5 @ 2600 RPM Index, that tells of companies offering 
R637] 37 123.5 @ 3000 RPM RD6572 §72 172.0 @ 2400 RPM engineering aid as well as equipment: 
4?) ) 7 IN w 2 A LEN 2 200 { » IONKI a 
B64. | , 3000 RPM V08603 . 200 0 @ 2800 RPM and a Trade Names Index, which con 
FO6226 = 6 2% 126.2 @ 3400 RPM $D6802 225.0 @ 2200 RPM 
K627] : a. 3200 RPM tains special words used by manufac 
K6290 23 3200 RPM turers The bulk 


Catalog Index, that alphabetically lists 


equipment for a specific job; an Equip 


Model | Dispi Bare Engine H.P. uct headings: an Engineering Services 


of the catalogue is 
com posed of a section of product de 
| scriptions, the greater number being 
, yy € We 7, =r thé the manufacturers’ own bulletins in 
ARTS AND SER VICE ¥ ERY WHERE ° . color. They are alphabetized by com 
pany name. ‘The volume is available free 
A of charge to qualified persons in the 
e 

’ chemical engineering and process fields 

[ontinental Motors [orporation engine pr 
en ee amen: Lemme neces tm in the [ nited states and ( anada lt 
ee . ae at aa oe - ee oe ae ee may be obtained by writing, on company 
letterhead, to the publisher. Persons in 


6 EAST 45TH ST. NEW YORK 17, NEW YORK «+ 3817 S. SANTA FE AVE. LOS ANGELES 58 CALIF. other countries can purchase the cata 
6218 CEDAR SPRINGS ROAD, DALLAS 9, TEXAS + 1252 OAKLEIGH DR. EAST POINT (ATLANTA)GA | logue. 1810 pages. Cost, $30 
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introducing 


the 


All NEW 


size 834 Impactooil... 


1%" capacity 


25°/o more power ! 
67/4 inches shorter ! 
7 pounds lighter ! 


than the size 534 


optional features 


Spline Drive Anvil 


roo | 


For transmission of maximum 
power to the socket, many pre- 
fer the spline drive which is 
optional. The closer fit and 
greater driving area also pro- 
vide increased socket life 


Swivel Inlet Assembly 


Where extreme maneuver- 
ability is a problem, the 
optional swivel inlet assembly 
makes the hose easier to handle 


Inside Trigger Handle 


Preferred by some operators, 
the optional inside trigger han- 
dle prevents the possibility of 
the operator's hand being 
caught when the tool is used 
in extremely close quarters. 


FREE ! New Form 5248— describes 


the Ingersoll-Rand 834 Impac- 
tool in detail. Contains photos, 
specifications and lists stand- 
ard and optional equipment 


WRITE and accessories. 
TODAY! Ingersoll-Rand 


11 Broadway, New York 4, N. Y. 


for faster run-down, easier operation 


and better maneuverability in tight spots . . . 
MOTOR Powerful new vane-type motor 


IMPACT MECHANISM 


THROTTLE VALVE 


with direct drive to hammer pro- 
vides greater torque and five 
times faster run-down. Motor hous- 
ing is machined from a strong, 
lightweight alloy. 


New design operates at maximum 
efficiency to tighten the toughest 
nuts and bolts. Rated capacity, 
114’ thread size. No kick or twist 
is transmitted to the operator. 


Graduated-action throttle valve 
permits quick homing of socket 
on nut. Rubber face provides 
positive seal; can be quickly and 
economically replaced when 
necessary. 


T ll af T / Tools plus AlRengineering 
/ increase oufput per man 


/ 


/ 





Complete information on pump 
design and application... 


NEW SECOND EDITION 


By A. J. Stepanoff 
Development Engineer 
Ingersoll-Rand 


Company 


CENTRIFUGAL and 
AXIAL FLOW PUMPS 


Keeps pace with progress... 


This new edition has been revised and ex 
panded to reflect the significant advances in 
recent years in the field of centrifugal pumps. 
During this period the application of such 
pumps has been extended to many new fields, 
while the ranges of head per stage, total pres 
sure, temperature, speed, and size have moved 
to new high levels. Great progress has also 
been achieved in the theoretical aspects and de 
sign procedure based on a better understanding 
of the flow processes through the parts compris 
ing a centrifugal pump. This book provides the 
modern treatment needed in view of these im 
portant developments 


Ciear, logical approach... 


The unique method of attack employed in 
the first edition proved highly successful and 
has been retained in the current version. It is 
based on: a single pattern of flow; identical 
theoretical reasoning; and similar design pro 
cedure for centrifugal, mixed flow, and axial 
flow pumps. As a result the important design 
elements and performance characteristics are 
incorporated in a single chart covering all im. 
portant design elements. 


Features of the 2nd edition... 


@ New material on centrifugal-jet pump sys 
tems 
Chapter on water-hammer problems 
A concise account of progress in water sto! age 
pumps 
New charts relating to impeller design for 
any discharge angle 

. and many others 


1957. 462 pages. $12.00 
For Sale By: 
COMPRESSED AIR MAGAZINE 


942 Memorial Parkway, Phillipsburg, N. J. 


LOW COST 


Preventive 
Maintenance 


For Pipe, Pipe Joints, 
Fittings, Couplings, 
Tanks, etc. 


ue TAPECOA 


.--the Quality Coal Tar Coating in Handy Tape Form 


To combat corrosion on underground pipe lines, you 
need the best possible protection at lowest possible 
cost. Since 1941, TAPECOAT has proved its superiority 
in resisting moisture, acids, alkalis, chemical fumes, 
electrolysis, soil stress, salt water and other severe 
corrosive and abrasive conditions. TAPECOAT is self- 
bonding, easy to apply spirally with the use of a 
torch. Requires no skilled help. Cuts maintenance 
and replacement costs. Comes in rolls of 2”, 3", 4’, 


6”, 18” and 24” widths. 


Write for brochure and prices 


The TAPECOAT Company 


1571 Lyons Street 
Evanston, Illinois 


Sales and Service Offices in Principal Cities 


WON’T STOP UP THIS 


Olt AIR TRAP 


Oil from heavy-duty com- 
pressors clogs ordinary ball- 
float traps—but not an 
Armstrong inverted bucket 
trap. The diagram at right 
shows how it handles even 
heavy ou, 

Warning—even an Arm- 
strong will not handle oil- 
water emulsions described 
as “warm peanut butter’’. 
® Handles Dirt — No dead 
spots for dirt to collect. Durt 
stays in suspension, won't 
settle on valve or seat 
they're at top of trap. 
® Trou ble-Free Con- 
struction —Stainless steel 
working parts; heat-treated 
chrome steel valve and seat, 
lapped to a precision fit 
® Flexible Insta:ilation 
Installs above or below unit 
being drained, because of alr 
bleed. Slight aur loss (7-10 
cu. ft hr costs only about 
i penny a day, figuring air 
at be per 1000 cu. ft. 
® Low Coct, High Capac- 
ity —On a size for size basis 





TI q OU 


CLOSED OPEN 
How it Works 
CLOSED: O 


water n trap 


bucket Volive held osecd 


ects on top of 


n trap tioots 


pressure 
OPEN: When water diss 
n Db ket Ducke? sinks 
eve und opens valve. O 


Sut na with condensate 


SEND FOR BULLETIN 


Bulletin No. 2024 shows how to 
select air traps for any job. Also 
gives complete data on all Arm 
strong air traps. For a copy, coll 
your local Armstrong Represent- 


otive, or write: 


ARMSTRONG MACHINE WORKS 


8851 Maple Street, Three Rivers, Michigan 
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Eimco Model 635 Conveyor Loader. Fast loading cycle. Avail- 
able with total headroom of only five feet, if needed. Avail- 
able for air or A. C, electric operation. 


Means Dependability in Underground Equipment 


Basic to efficient, profitable mining operations 
are the tools for maximum production at minimum 
cosf. 

Eimco supplies them. Constant research and 
development is your assurance that every piece of 
Eimco equipment is the most modern and depend- 
able you can buy. Every unit is specifically designed 
to do its job under the most rugged conditions... 
fast, economically, reliably. 


Mounted on crawlers, Eimco 630 and 635 units 
can operate under all conditions. Independent 
track drive assures positive, safe control in even the 
tightest quarters. Famous Eimco rugged, heavy-duty 
construction cuts costiy maintenance and down time 


to an absolute minimum. 


For high-production equipment that meets the 
needs of today and the future, let an Eimco sales 
engineer demonstrate the many unique advantages 
of Eimco designed and manufactured equipment. 


Eimco Model 630 Tractor. Air or A. C. electric power- 
ed. Available with Dozer Blade Attachment; Excavator Contact the sales office nearest you or write The 


and pyre gee Unit and other special attach- — “eae P. O. Box 300, Salt Lake City 
, Utan. 


THE EIMCO CORPORATION SALT LAKE CITY, UTAH 
EXPORT OFFICE, 51-52 SOUTH STREET, NEW YORK, N. Y. 


BRANCHES AND DEALERS IN PRINCIPAL CITIES THROUGHOUT THE WORLD 


JANUARY 1959 





all types of industries use 


es IND ~ 
CLAMPS 


<i > a 
aX x wis Distribytors in: 
> A AUSTRALIA 

AUSTRIA 


BELGIUM 

BELGWM CONGO 
cL SOLIVEA 
BRAZIL 


BRITISH GUIANA 
CANADA 
over = 
COLOMBIA 
COSTA RICA 
CUBA 


DOMINICAN REPUBLIC 
EGYPT 
ETHIOPIA 


FINLAND 
FRANCE 
Wor | FRENCH GUIANA 
GERMANY 
GUATEMALA 
HAITI 
HAWAII 
HONDURAS 
HONG KONG 
INDIA 
IRAN 
IRAQ 


Clamps of all diameters ITALY 
JAMAICA 


formed from continuous roll JAPAN 
JORDAN 


of stainless steel band icine 
without waste... for a few cents LEBANON 
. LIBYA 
and in a few seconds. MALAYA 
MEXICO 

MOROCCO 

THE BAND-IT NETHERLANDS 


Cc LAM e NETHERLAND ANTILLES 
NORWAY 
WAREHOUSE PAKISTAN 


PARAGUAY 


Holds 900 PERU 


BAND-IT industrial PHILIPPINES 
PUERTO RICO 


pressure clamps OATAR 


in approximately | cubic foot of space. RHodesia, NORTHERN 
Carry BAND-IT tool, band and buckles ae 
all that is needed to form Band-It clamps SUD VIETNAM 
in this portable Clamp Warehouse, just SWEDEN 
like a tool kit. Makes 900 stainless steel SWITZERLAND 
clamps of all diameters—for any type SYRIA 
clamping job, any shape of object. Espe- TANGIER 
cially useful for emergencies such as leak- THAILAND 
ing pipe or hose. 1001 other uses. TRINIDAD 
TUNISIA 
TURKEY 
UNION OF SOUTH AFRICA 


SEND FOR NEW, FREE 
16 PAGE CATALOG "vawtunt 


. ’ : ‘ / ; , —.> ? ee } 
or OO Au ara Distributors in al! principal 
, ; ; 
/ _ j 4 ; i _ J \ lia’s if ’ i? " [Pris a mar 


4765 Dahlia St.. Denver 16, Colorado. VU 5 A 


—,. 
’ sf 


Ad No. 26 7-58 


NEW WOOD'S VARIABLE SPEED PULLEYS 
ACTUALLY ELIMINATE FREEZING, STICKING 


Wood's new motion control pulleys not only permit 


| 


decurdate, infinite speed adjustment. but completely 


eliminate tretting corrosion. treezing, sticking. Exter- 
resilient kevs do not obstruct the flow 
rotational 


nally located 
of oil around bearing surtaces. Positive 
pumping action re-oils these surfaces with each rota- 
“on of the pulley. No downtime. No periodic running 
through the speed range. Require oil check only 
twice a Vear in normal opet WRITE FOR 


BULLETIN 410] 


T. B. WOOD'S SONS COMPANY 


CHAMBERSBURG, PENNSYLVANIA 
ATLANTA ¢ CAMBRIDGE © CHICAGO ¢ CLEVELAND @ DALLAS © NEWARK 





24 HOUR SERVICE 
Factory Rebuilt 
UNLOADER [ame 
VALVES — 


any age 
any make 


any condition 


One day is all it takes to change old, worn-out 
unloader valves into factory rebuilts with new 
valve guarantee. Conrader exchanges all 
makes. Cost 1/3 less than new valves. 





| HOW'S YOUR STOCK OF SPARE VALVES? 


R. CONRADER °°: 


ERIE, PA. 





BOX 924 se 
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protect your equipment 





L 


with | [ eqn \stigh 


A complete, self contained unit that collects and 
automatically ejects water and oil from air lines. 











; ' » oe New Cam-Type 
Dri Air collects dirt DAR Die Head 
and rust thereby re- Rens eal ft < 
ducing wear and 
prolonging tool life. 


Since 1915 Specialists in Compressed Air Devices cL : | A LIFETIME OF SERVICE 


y oe dl The No. 66 and 44 make thread- 
IN E WwW J E at 5 E - he ing easy. Floating scroll assures 
y= longer wear—only controls 


: q thread size. Pipe stays center- 
M E T E R CO ; a C Dh “ieaccandapaecion. Toone 
i # " | 


in centering device. Threads 


350 Leland Ave., Telephone Plainfield 6-8010 1C . hen ee standard 
PLAINFIELD, NEW JERSEY : Vise | 
Stand 


NO MORE KNUCKLE- 
BUSTING — Easy to carry 
—set up, won't fold, the 
7C Chain Vise holds pipe 
1g’ to 5°. Compound lev- 
erage applied to chain re- 
quires minimum turns on 
screw. Tightening handle 
on top... 3 pipe benders 
over rear leg. 7Y with 
yoke vise Ye" to 2%". 


Complete Line eg ge — 4 Pipe Cutters 
OF H.P. RATED y 1/8" to 2” 

AIR COMPRESSOR Py aa 
SWITCHES z= Y- oo 


New form-fitting handle, frame, 





. sliding block and replaceable 
4p Heavy Duty : wf slide plate add up to make these 


. yy cutters the best buy of the year. 
@ Standard Duty They hook on pipe easily—track 


, perfectly—cut cleanly. 4 models to 
© Gas Engine Cut-Out choose from—wide rollers for power. 
OQ Magnetic Unloader 


full range of electrical 


and pressure ratings SOLD THROUGH YOUR FAVORITE DISTRIBUTOR 


WLle for Bulletin 550, 
Square D Company, 4041 North BUILDERS OF THE WORLD'S FINEST PIPE TOOLS 


Richards St., Milwavkee 12, Wis. - (oO) BD, @) 
SQUARE J) COMPANY 


¢ PIPE WRENCHES + PIPE MACHINES 
THE TOLEDO PIPE THREADING MACHINE CO., TOLEDO 4, OHIO, U.S.A. 


Send for free catalogs on all 3 tools today 
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Air Casualties 


It’s bad air that does it. But you can step up 
production by putting a Coppus Blower on 
the job to keep the air moving — and keep 


the men cool. 


The kind of air a man works in has a lot 
to do with how much work he can turn out. 

In confined places like shipholds or tanks 
or drums or boilers . . . or wherever the 
air is stagnant or hot or full of fumes... 
a Coppus Blower is a must for getting 
first-class work out of the men, all the time. 

A Coppus Blower or Exhauster helps 
avoid sickness and lassitude due to bad air 
. . . and improves morale, too. 


x es ee t a 
Portable and adaptable for special pur- 
poses, Coppus Blowers and Exhausters will = h i} - - 1 \ 
have dozens of uses around your plant. ! 
The ‘‘Blue Ribbon’”’ (a blue painted band) : 
is your assurance of quality performance 


at lowest cost. ) 
Baaus nee! 


Ss Ss 


Sy : 
faved ae > ne Dee’ 


CABLE MANHOLE AND TANK VENTILATORS — BOILER MANHOLE BLOWERS AND EXHAUSTERS — HEAT KILLERS — 
SHIPHOLD VENTILATORS ...DESIGNED FOR YOUR INDUSTRY — ENGINEERED FOR YOU 


MAIL THIS COUPON To Coppus Engineering Corp., 20! Park Avenue, Worcester 2, Mass. Sales offices in 
THOMAS’ REGISTER. Other ‘“‘Blue Ribbon’’ Products in BEST’S SAFETY DIRECTORY. 


PLEASE SEND ME INFORMATION ON SUPPLYING FRESH AIR TO MEN WORKING: 


[7] in tanks, tank care, |_] on boiler repair jobs. [-] gzhausting welding I  vitesescseinciehabinetseinienl 
fumes. 


drums, etc. 
COOLING: a 
stirring up stagnant 
motors, generator air wherever men are 
‘a seadhiciede, * working or material is 
drying. 


0 in - ~~ oo cable 
manh es. 


a in aeroplane fusilages, 
wings, etc. a wires and sheets. “4 drying of walls, sheets, 
on coke ovens, etc., after trea ; 
7 [] general man cooling. ont teri - 
on steam-heated rub- 
LJ ber processes. ("] around cracking stills. 


(Write here any special ventilat 
ing problem you may have.) 


i. ("OMPRESSED AIR MAGAZINE 





CREATER PROTECTION 
Yo You AIRLINE ” 


WHIRL-A-WAY FILTER, REGULATOR 
AND LUBRICATOR ASSEMBLY AND 
AUTOMATIC AIR TRAP (MODEL w-4) 


SUCCESSFULLY 
USED FOR 
PROTECTION 

OF AIR VALVES 
CYLINDERS 
CONTROLS 
PNEUMATIC 
TOOLS, ETC. 


The FILTER removes solids .00039 and larger. 

Transparent bowl provides visibility. The 

REGULATOR can pass large volume with an 

unrestricted fiow and minimum pressure drop. 
} Self-bleeding, compact. 





with PuncH-LoK Hose Clamps 


There are no projections to catch or snag. Punch-Lok’s 
double-wrapped steel band and ‘‘lok’’ are flush with the 
surface of the hose. Uniform 
clamping action compre 

the hose evenly all around 
the fitting to secure a 
leakproof connection 

stronger than the hose itself. 


nearby 
Punch-Lok 
Distributor 


oil. Bow! can be refilled without shutting off 


j The LUBRICATOR delivers desired volume of 
LE air supply. 


PRODUCTS 


46 VICTOR AVE., Div. 14 
DETROIT 3, MICHIGAN 


The Air Trap is auto- 
matic and eliminates 


manual draining Dept. H, 321 North Justine Street, Chicago 7, lilinois ~— 





ADVERTISERS INDEX 


Adams Co., Inc. R. P. 33, 35 Dollinger Corporation l 
Armstrong Machine Works 38 
Band-It Co. 40 
Bethlehem Steel Company 2nd Cover, 44 


Brook Motor Corporation 33 


Eimco Corporation, The 39 
Garlock Packing Company 4 
Ingersoll-Rand Company |. 9, 32, 34, 37, Back Cover 
M - B Products 13 
Naylor Pipe Company 


Commercial Filters Corporation 3rd Cover 


Compressed Air Magazine Co. 38 New Jersey Meter Co., Inc. 


Conrader Co., Inc. R. 40 Niagara Blower Company 
Continental Motors Corporation Punch-Lok Company 
Coppus Engineering Corporation Square D Company 
Tapecoat Company 
‘Toledo Pipe Threading Machine Co 


Wood’s Sons Company, T. B. 


Detroit Diesel Division General Motors 


Dixon Valve & Coupling Co 











JANUARY 1959 











ae e 


2 Kee ‘ eS a ty es Re an ; 
JERE Sa 
sna, . ty 3 &e 7 ~ 
> ed 


.* 


42 


Contractor for Glen-Canyon Bridge: Kiewit-Judson Pacific-Murphy Corp. in a joint venture. 


Bold New Bridge Spans the Mighty Colorado. A: Glen Canyon, near the Arizona-Uta 


oh Locay — ae 
frontier. a great steel bridge will soon carry north-south trattic over the Colorado. The bridge ts a brilliant teat 


of engineering. Anchored in sheer canvon walls far above the river, it is the country’s highest and second-longest 
steel arch s] 

Lower chords are tied into skewbacks on opposite sides of the canyon As steelwork progressed from two 
directions toward the closure point, Bethlehem 1!2-1n. bridge strand was used to hold the arches in position 
These strong wire cables were run to the upper chord members from big tieback towers, which themselves were 
securely guyed by Bethlehem strand. This system of tlebacks and guys proved an ettective means of supporting 


the steel seements as they thrust out into space 


7 
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Up in 
the air 

about 
filters‘? 


GASE' 


—, 
» 


; 
, fe 4 
/ 


* Remove moisture —oil — micro-co Fubflo 7b 


* Hligh or low pressure and capaci 





this NEW booklet 
can help you! 


What's the best way to protect vour pneu- 150 psi, 750 psi and 4,000 psi. Multi-tube 
matic equipment against moisture, oil, micro- models are included for pipe sizes from 1! so NPT 
scopic rust, dust, dirt and scale? CFC Fulflo  to6 NPT, with from 3 to 270 Honeycomb Filter 
Filters offer you a complete line of rugged, com- Tubes. Models are available in iron-and-steel, 
pact, single-tube and multi-tube models for — stainless steel, and nickel-plated brass. 
compressed air all described in this new 
booklet. 

The booklet highlights Honeycomb Filter 
Tubes, the heart of Fulflo Filters. Single-tube 


Fulflo Filters are illustrated and described for 


Technical charts indicate flow characteristics 
and low pressure drop at various operating pres- 
sures. Physical dimensions of each filter are 


included. 


operating pressures Up LO 1? Dsl, 250) Dsl, Send COUPON today for Your new hooklet. 


COMMERCIAL FILTERS CORPORATION 
MELROSE 76, MASSACHUSETTS 
PLANTS IN MELROSE MASSACHUSETTS AND LEBANON INDIANA 


MICRO-CLARITY AT MINIMUM COST 


nS 








heavy-duty 


ALUMINUM BEARINGS 


Roll with the punch of 


sane com DF essors 


each stroke to distribute loac 


these EXTRA-VALUE FEATURES 


mean top performance and economy 








SEALED FRAME 
Keeos dirt out © Mees 


herr wea Sowr 


— << take CHANNEL VALVES for example... 


AIR -CUSHIONED 
CHANNEL VALVES 


r 7 
FULL FORCE-FEED 
LUBRICATION 


4 





exclusive air-cushioned 
action means /ong /ife, high 
efficiency and guiet operation 





The air-cushioned I-R Channel Valve is is uniform over the full length of the port. esH 


the greatest advance ever made in com giving uniform air velocity without turbu | 20 to 150 hp 


pressor valving, and is entirely different in lence. The cushioning takes effect when a 


principle and design. No other valve can small volume of air is trapped between | | 
ipproach its efficiency, Quietness and al the channel and its leaf, causing the chan 


most unbelhhevable durability. The Channel nel to float silently to a stop PHE 


:, 75 and 100 np 
alve has eliminated the major problem of - +. ae , 

: . Channel Valves are a product of 
mpact, without using heavy parts which 


Kill efficiency ail ent ical aptiae Ingersoll-Rand’s own valve research and 
reak or \ rol manufacturing departments, and const! 
ee ae ee ee tute only one of the quality features which 
The Channel Valve is actually a com . have given the I-R compressor line its 


ination of several small valves each reputation for excellence. For more infor- oP... arm 





channel with its bowed leaf spring ope mation about compressors for any service, 
ites individually over a corresponding from to 7500 hp, call your I-R repre- 
lot-shaped port. The channel lifts straight sentative 


Ip in the guides without flexing: opening 


400 to 2000 hp 


Ingersoll-Rand ~-stixé 


: xPV 
11 Broadway, New York 4, N. Y. 200 to 1500 hp 





